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Improvement In Apparatus for Tanning IiCatlrer. 

It is a well-ascertained fact that the thorough rousing of 
the liquor in tan vats, during the progress of tanning, greatly 
accelerates the process and secures uniformity in the product 
proportionably to the thoroughness with which this detail is 
attended to. The old methodof doing this, technically called 
"handling," is the most laborious of all the work done in a 
tannery, and when performed in the best manner possible, 
often leaves much to be desired in the quality of the leather. 

For tanning small hides revolving perforated drums have 
been employed, rotating in vats containing the tan liquor, 
and this method, although ex- 
pensive of power, has answered 
in the manufacture of inferior 
qualities of leather from sheep- 
skins,etc.,forbookbinding,trunk- 
making, and other purposes 
where the best leather is not al- 
ways required. 

The improvement herewith il- 
lustrated will not only do the 
same thing more effectually with 
a far less expenditure of power, 
but is of such a nature that it 
can be advantageously applied 
to the tanning of any kind of 
hides, large or small. 

The advantages claimed for 
this invention are, that it will 
save at least one fourth of the 
heaviest labor in tanning ; that 
it will produce a more uniform 
and better quality of leather 
than any process hitherto em- 
ployed ; that it is equally adapt- 
ed to liming hides, leaching tan, 
and other similar processes ; and 
is very effective and economical 
in all these operations. 

The hides are hung on slats, as 
close together as usual, in the 
vats containing the tanning 
liquors. Then the air is forced 
into the bottoms of the vats 
through a'J series of pipes, A, 
leading from an air pump, B, and 
there discharged through a dis- 
tributor, C. Then escaping 
through the supernatant liquors, 
it causes therein violent currents 
and ebullition. This insures a 
regular tannage of the hides. 

The inventor informs us that 
no spots or traces can be found 
throughout hides tanned by this 
method that have not received 
equal tannage, and that the sur- 
faces of the skins, when the operation is performed, present a i decessors in that particular branch of engineering. A trial is 



patents and inventions for accomplishing this purpose, which for carrying out this principle at Mont' ^jimlf, fiwf if "iim'T^f 
climaxed in the introduction of the middle rail and extra subvention of the same amount has been given by the ftaliai; 
wheels. In one sense, weight and adhesion are synonymous Government. The particular section of the Mont Cenis Kail- 
terms, but to gain the necessary amount of adhesion by sim- j way, to which this system is to be applied, commences 4t 
ply increasing the weight, would be to employ a remedy | Lanslebourg, a station on the Fell road.crosses' the river Arcq, 
worse than the evil,as the difficulty is to get the weight itself and ascends the sides of the hill by nearly the same route as 
up the hill. The experiments at Mont Cenis havequitethrown that occupied by the lines of telegraph. A succession of sharp 
into the shade anything that has been done at home in the j curves from 450% to 900ft. radii,and an equal number of heavy 
way of surmounting inclines, although we have, in latter ] gradients, bring the new section to the summit, where it re- 
days, distinguished ourselves in the art of making steep rail- joins the line of Fell. This route has been adopted by M. 
way gradients to a degree that would have appalled our pre- 1 Agudio in order fo demonstrate the great advantage of his 

system over others in use in 




KAUFFELT'S IMPEOVED ATMOSPHERIC TANNING APPARATUS, 



perfect, smooth, and unbroken grain hitherto unknown among 
tanners. 

In winter the air can be warmed by closing the cock, D, and 
opening the cocks, E and F. The air will then pass through 
a series of pipes inclosed in the steam cylinder, G, and heated 
to the temperature required— a process which will greatly 
accelerate the tanning, while it is totally free from the objec- 
tions attending the use of hot liquors. In summer the cocks, 
E and F, being closed, and D being opened, the air does not 
pass through the heater, G, but enters the vat at the_atmos- 
pheric temperature. 

It will be seen that this adjustment, simple and cheap as 
it is, insures two very important requisites to speedy and ef- 
ficient tanning ; viz., the regulation of the temperature of the 
liquor to a nicety, and the thorough rousing of the contents 
of the vat ; and we shall be greatly mistaken if it does not 
meet with a favorable reception from that very intelligent 
and enterprising class of men, American leather manufactur- 
ers. 

Patented through the Scientific •merican Agency, July 
13, 1869, by John E. Kauffelt, Shrewsbury, Pa., to whom com- 
munications may be addressed 



Surmounting Inclines. 

If the inclines on railways could be so arranged that every 
ascending gradient should be preceded by a descending one, 
in other words, that the two should meet at the lower level, 
the impetus acquired in the descent would materially assist 
the subsequent ascent. There are, undoubtedly, some instan- 
ces where this desirable result obtains, but they are, in all 
probability, occasioned more by accident or necessity, than by 
design. The steeper the incline, the greater must be the ad- 
hesion of the wheels on the nils. Hence the innumerable 



to be made on the French side of Mont Cenis of the system 
of an Italian engineer, M. Agudio, for working sharp inclines 
on mountain summits. This principle has been employed for 
some years upon the Turin and Genes Railway, and the expe- 
rience gained during its application there has enabled the in- 
ventor to remedy the imperfections, correct the errors, and 
introduce those modifications and improvements which are in- 
dispensable to the success of every newly-tried mechanical 
invention. 

Steep gradients are essential to the system of M. Agudio. 
He reconciles the differences of level by inclines of 1 in 10, 
and presses into his service the resources that nature has 
placed at his disposal, instead of employing means wholly ar- 
tificial for accomplishing his purpose. The natural forces or 
motive power to be found in mountainous districts is utilized 
by hydraulic machines placed one at the summit, and the 
other at the bottom of the incline. From these the power is 
transmitted by the agency of stesl telodynamical cables, work- 
ing at a high velocity, to a locomotive, or, rather, locomotor, 
which is placed at the head of the train. As no boiler is re- 
quired, the weight is very small in comparison with that of 
an ordinary locomotive, being restricted solely to that neces- 
sary to provide for the moving parts. At the same time, a 
certain amount of adhesion is absolutely indispensable, es- 
pecially on inclines of the steepness already mentioned. In 
order to effect this, there is, first of all, the weight of the en- 
gine. Secondly, this weight is rendered more serviceable by 
being carried on eight wheels ; and, thirdly, there are six hor- 
izontal wheels introduced, tvhich, by means of springs, are 



similar arduous localities. The 
total difference of level between 
the starting point and the sum- 
mit level ie 2,296ft., and this is 
accomplished ina distance of 2'2 
miles, whereas 7>S miles is the 
distance required bVMr. Fell to 
rise the samehight. The length 
of line, and, cateris paribus, the 
cost is, therefore, in thv^ latter 
instance, about three and a^fitflt^ 
times that in the former. One 
of Fontaine's turbines consti- 
tutes the prime motor. It is fed 
by the waters of the Arcq, which 
are collected and stored in a re- , 
servoir containing 900,000 gal- i 
Ions of that fluid, the whole ofv 
which is capable of being run off 
and replenished six times a day, 
thus affording six ascents and 
six descents in the twenty-four 
hours. Each ascent will occupy 
about a quarter of an hour, and 
will of course be made without 
any interruption en route. The 
load taken up, will, in round 
numbers, equal sixty tuns. It 
is stated that the Fell locomo-' 
tive requires an hour to perform 
the same journey, that is, so far 
as the difference of level is con- 
cerned, and conveys only one 
fourth of the load between the 
same termini. M. Agudio cal- 
culates that the ordinary pas- 
senger trains, which will weigh 
considerably lessthan sixty tuns, 
will "do" the journey in ten 
minutes. At the present day, 
when engineers have exchanged 
the old principle of adapting 
the road to the locomotive for 
the more modern practice of 
t< suiting the locomotive to the 

road, any proposed improvement in that direction is deserving 

of careful and impartial consideration. 



THE LATEST 



ACHIEVEMENTS 
SCIENCE. 



07 ENGINEEEINB 



Extract from the address of C.W.Siemens, F.R.S., before the British 
Association. 



In viewing the latest achievements in engineering science, 
two works strike the imagination chiefly by their exceeding 
magnitude, and by the influence they are likely to exercise 
upon the traffic of the world. The first of these is the great 
Pacific Railway, which, in passing through vast regions 
hitherto inaccessible to civilized man, and over formidable 
mountain chains, joins California with the Atlantic States of 
the great American republic. The second is the Suez ship- 
ping canal, which, notwithstanding adverse prognostications 
and serious difficulties, will be opened very shortly to the 
commerce of the world. These works must greatly extend 
the range of commercial enterprise in the North Pacific and 
the Indian seas. The new waterway to India will, owing to 
the difficult navigation of the Red Sea, be in effect only 
available for ships propelled by steam, and will give a stimu- 
lus to that branch of engineering. 

Telegraph communication with America has been rendered 
more secure against interruption by the successful submersion 
of the French Transatlantic cable. On the other hand, tele- 
graphic communication with India still remains in a very un- 
satisfactory condition, owing to imperfect lines and divided 
administration. To supply a remedy for this public evil the 
caused to press against a central rail, similarly to the well- ] Indo-European Telegraph Company will shortly ' open its 
known Fell system. Powerful brakes are supplied to guard ' special lines for Indian correspondence. In northern Russia 
against contingencies in descending the inclines. A grant the construction of a land line is far advanced- to .connect St. 
has been made by the Imperial Government of nearly £10,000 [ Petersburg with the mouth of the Amoor river, on' completion 
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of which only a submarine link between the Amoor and San 
Francisco will be wanting to complete the telegraphic girdle 
round the earth. __, 

With these great highway's of speech once established, a 
network of subniarme and aerial wires will soon follow ti 
bind a]L-«rtiabited portions of our globe together into a chj^er 
-Community of interests, which if followed up by stea^fi com- 
munication by land and by sea, will open out a^great an 
meritorious field for the activity of the civil ar*tl mechag^i 
engineer. 

But while great works have to be carngcL'- out ; n distant 
parts, still more remains to be accojgpished nearer home. 
The railway of to-day has nr^-o^iy taken the place of high 
roads and canals for the tjegnamission of goods and passengers 

tetween our_great cente' ra f industry and population, but is 
|persed'ing byo-oSffe'ieading to places of inferior importance ; 
> conjfpetes with the mule in carrying minerals over moun- 
tain passes, and with the omnibuses in our great cities. If a 
t JWer cannot be spanned by a bridge without hindering navi- 
gation, a tunnel is forthwith in contemplation, or, if that 
should not be practicable, the transit of trains is yet accom- 
plished by the establishment of a large steam ferry. 

It is one of the questions of the day to #cide by which 
plan the British Channel should be crossed, to relieve the 
unfortunate traveler to the Continent of the exceeding dis- 
comfort and delay inseparable from the existing most imper- 
fect arrangements. Considering that this question has now 
been taken up by some of our leading engineers, and is also 
entertained by the two interested governments, we may look 
forward to its speedy and satisfactory solution. 

So long as the attention of railway engineers was confined 
to the construction of main lines, it was necessary for them 
to-provido for JJftTavy traffic and high speeds, and these desid- 
erata are br ft, met by a level permanent way, by easy curves 
and heavy rails of the strongest possible materials, namely, 
cast steel ; but, in extending the system to the corners of the 
earth, cjseapness of construction and maintenance, for a mod- 
-Wate' speed and a moderate amount of traffic, become a mat- 
tor of necessity. 

Instead of plunging through hill and mountain, and of 
crossing and recrossing rivers by a series of monumental 
works, the modern railway passes in zigzag up the steep in- 
cline, and conforms to the windings of the narrow gorge ; it 
can only be worked by light rolling stock of flexible construc- 
tion, furnished with increased power of adhesion and great 
brake power. Yet by the aid of the electric telegraph, in 
regulating the progress of each train, the number of trains 
may be so increased as to produce, nevertheless, a large ag- 
gregate of traffic ; and it is held by some that our trunk lines 
oven would be worked more advantageously by light rolling 
stock. 

The brake power on several of the French and Spanish 
railways has been greatly increased by an ingenious arrange 
ment conceived by M. Lechatelier, of applying what has been 
termed " Contre vapor" to the engine, converting it for the 
time being into a pump, forcing steam and water into the 
boiler. 

While the extension of communication occupies the atten- 
tion of, perhaps, the greater number of our engineers, others 
are engaged upon weapons of offensive and defensive war- 
fare. We have scarcely recovered our wonder at the terriffic 
destruction dealt by the Armstrong gun, the Whitworth belt, 
or the steel barrel consolidated under Krupp's gigantic steam 
hammer, when we hear of a shield of such solidity and 
toughness as to bid defiance to them all. A larger gun or a 
hard bolt by Palliser or Griison is the successful answer to 
this challenge ; when again defensive plating, of greater 
tenacity to absorb the power residing in the shot, or of such 
imposing weight and hardness combined as to resist the pro- 
jectile absolutely (causing it to be broken up by the force re- 
siding within itself) is brought forward. 

The ram of war, with heavy iron sides, which a few years 
since was thought the most formidable, as it certainly was 
the most costly weapon ever devised, is already being super- 
seded by vessels of the Captain type, as designed by Captain 
Coles, and ably carried out by Laird Brothers, with turrets 
(armed with guns of gigantic power) that resist the heaviest 
firing, both on account of their extraordinary thickness, and 
of the angular direction in which the shot is likely to strike. 

By an ingenious device, Captain Moncrieff lowers his gun 
upon its rocking carriage after firing, and thereby does away 
with embrasures (the weak places in protecting works), 
while at the same time he gains the advantage of re-loading 
his gun in comparative safety. 

It is presumed that in thus raising formidable engines of 
offensive and defensive warfare the civilized nations of the 
earth will pause before putting them into earnest operation, 
but if they should do so it is consolatory to think that they 
could not work them for long without effecting the total ex- 
haustion of their treasuries, already drained to the utmost in 
their construction. 

While science and mechanical skill combine to produce 
these wondrous results, the germs of further and still greater 
achievements are matured in our mechanical workshops, in 
our forges, and in our metallurgical smelting works ; it is 
there that the materials of construction are prepared, refined, 
and put into such forms as to render greater and still greater 
ends attainable. Here a great revolution of our constructive 
art has been prepared by the production, in large quantities 
and at moderate cost, of a material of more than twice the 
strength of iron, which, instead of being fibrous, has its full 
strength in every direction, and which can be modulated to 
every degree of ductility, approaching the hardness of the 
diamond on the one hand and the proverbial toughness of 
leather on the other. To call this material cast steel seems 
to attribute to it brittleness and uncertainty of temper, which, 
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however, ar^> y n0 means j ta neceSsarv characterise^ Tnis 
new mai^ria^ as prepared for constructive- purposes, may 
be both hard and tough, as i^mustrated by the hard 
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el rope that has so materiallv contributed to the practical 
success of steam plowino\ 

Machinery, steel las gradually come into use since about 
1850, wh'eij llrupp, of Essen, commenced to supply large 
ittgofsTthat were shaped into railway tires, axles, cannon, etc., 
by melting steel in halls containing hundreds of melting 
crucibles. 

The Bessemer process, in dispensing with the process of 
puddling, and in utilizing the carbon contained in the pig 
iron to effect the fusion of the final metal, has given a vast 
extension to the application of cast steel for railway bars, 
tires, boiler plates, etc. 

This process is limited, however, in its application to supe- 
rior brands of pig iron, containing much carbon and no sul- 
phur or phosphorus, which latter impurities are so destruc- 
tive to the quality of steel. The puddling process has still, 
unless the process of decarburization of Mr. Heaton takes its 
place, to be resorted to, to purify these inferior pig irons, 
which constitute the bulk of our productions ; and the 
puddled iron cannot be brought to the condition of cast steel 
except through the process of fusion. This is accomplished 
successfully in masses of from three to five tuns on the open 
bed of a regenerative gas furnace at the Landore Siemens 
Steel Works, and at other places. At the same works cast 
steel is also produced, to a limited extent as yet, from iron 
ore, which, being operated upon in large masses, is reduced 
to the metallic state and liquefied by the aid of a certain pro- 
portion of pig metal. The regenerative gas furnace — the ap- 
plication of which to glass houses, to forges, etc., has made 
considerable progress — is unquestionably well suited for this 
operation, because it combines an intensity of heat, limited 
only by the point of fusion of the most refractory material, 
with extreme mildness of draft and chemical neutrality of 
flame. 

These and other processes of recent origin tend toward the 
production, at a comparatively cheap rate, of a very high 
class material that must shortly supersede iron for all struct- 
ural purposes. As yet engineers hesitate, and very properly 
so, to construct their bridges, their vessels, and their rolling 
stock of the material produced by these processes, because 
no exhaustive experiments have been published as yet fixing 
the limit to which they may safely be loaded in extension, in 
compression, and in torsion, and because as yet no sufficient 
information has been obtained regarding the tests by which 
their quality can best be ascertained. This great want is in 
a fair way of being supplied by the experimental researches 
that have been carried on for some time at her Majesty's dock- 
yards at Woolwich, under a committee appointed for that pur- 
pose by the Institution of Civil Engineers. I have also pleasure 
to announce an elaborate report by Mr. William Fairbairn on 
this subject. In the meantime excellent service has been 
rendered by Mr. Kirkaldy in giving us, in a perfectly reliable 
manner, the resisting power and ductility of any sample of 
material which we wish to Submit to his tests. The results 
of Mr. Whitworth's experiments tending to render the ham- 
mer and the rolls obsolete by forcing cast steel, while in a 
semi-fluid state, into strong iron molds by hydraulic press- 
ure are looked upon with groat interest. But, assuming 
that the new building material has been reduced to the ut- 
most degree of uniformity and cheapness, and that its limits 
of strength are fully ascertained, there remains still the task 
for the civil and mechanical engineer to prepare designs 
suitable for the development of its peculiar qualities. If, in 
constructing a girder, for example, a design were to be adopt- 
ed that had been worked out for iron, and if all the scant- 
lings were simply reduced in the inverse proportion of the 
absolute and relative strength of the new material, as com- 
pared with iron, such a girder would assuredly collapse when 
the test weight was applied, for the simple reason that the 
reduced sectional area of each part, in proportion to its length, 
would be insufficient to give stiffness. You might as well 
almost take a design for a wooden structure, and carry it out 
in iron by simply reducing the section of each part. The 
advantages of using the stronger material become most ap- 
parent if applied, for instance, to large bridges where the 
principal strain upon each part is produced by the weight of 
the structure itself, for, supposing that the new material can 
be safely weighted to double the bearing strain of iron, and 
that the weight of the structure were reduced by one half 
accordingly, there would still remain a large excess of avail- 
able strength in consequence of the reduced total weight, and 
this would justify a further reduction of the amount of the 
material employed. In constructing works in foreign parts 
the reduced cost of carriage furnishes also a powerful argu- 
ment in favor of the stronger material, although its first cost 
per tun might largely exceed that of iron. 

it 
Cider an the Cider Manufacture, 

The season for the manufacture of cider is at hand. As it 
is an important product, and many a good crop of apples is 
wasted in making an inferior quality, simply from want of a 
little practical knowledge, the following hints from the Work- 
ing Farmer will be found seasonable and sound : 

" In general, we may say that the same principles that gov- 
ern the manufacture of wine hold good in making cider ; for 
cider is merely wine made from apples instead of grapes, and 
deserves the name of wine certainly as much as the fermented 
juice of currants, raspberries, and other fruits that we dignify 
with this name. To be more particular, no good cider can be 
made from unripe fruit. We should laugh at the man who 
should undertake to make wine from green grapes. It iB just 
as foolish to make cider from green apples. Sugar is essen- 



tial in all fermentation. As fruit matures, the starch is con- 
verted into sugar ; and only when mature is the fruit fit for 
eating and conversion into wine. Providenee has made all 
unripe fruit unpalatable, so that neither man nor beast should 
be tempted to eat it in its green state. In unpropitious sea- 
sons the vine grower adds sugar to the expressed juice of his 
grapes in order to supply the deficiency of saccharine matter 
and perfect the fermentation ; and few if any of the grapes of 
New England contain enough sugar to make good wine with- 
out this addition. Cane sugar, however, never gives a flavor 
equal to that naturally produced in the fruit. The nearer to 
perfect ripeness, therefore, we can bring our apples, the better 
will be our cider. We have tried adding sugar to the juice 
of apples, and find that it improves the quality of the cider as 
much as it does wine. If sugar is added to the juice of any 
fruit, it should be of the purest kind. It is a common mistake 
to suppose that the flavor of Muscovado sugar will work off 
during the vinous fermentation ; it is continued even into 
the acetous fermentation, and deteriorates the quality of the 
vinegar. 

" As a second rule, no rotten apples, nor bitter leaves, nor 
stems, nor filth of any kind, should be ground for cider. The 
winemaker who seeks a reputation for a superior article looks 
well to the condition of his grapes before he allows the juice to 
be expressed. We do not liketo eat rotten apples ; and they 
are no better for drink than for food. No wonder that a preju- 
dice should exist against cider in the minds of those who have 
seen the careless way in which it is sometimes made. We 
have heard it called, and not inaptly, the expressed juice of 
worms and rotten apples. Perhaps, if we could see the pro- 
cess of manufacturing cheap wines, our prejudices against 
them would be equally strong. There is no economy in such 
carelessness. If cider is worth making, it is werth making 
well ; and then with a good conscience we can ask a good 
price, and be sure of getting it too ; for a good article is al- 
ways in better demand than a poor one. 

" Much cider is injured by being pressed with musty straw. 
In this respect, the little hand mills have the advantage, for 
they require no straw ; and there is little straw so bright and 
and clean as to be totally free from dust and an upleasant 
odor. We very much question whether straw is of any ad- 
vantage in the large power mills. It doubtless aids in con- 
ducting the juice, but it also absorbs not a little ; and the 
danger of a bad flavor from it is so great that we should dis- 
card it altogether. The press can be made small, and of 
birch or some other hardVtimber, that will not contaminate the 
cider. Two presses are really necessary for each mill, so 
that the pomace can be exposed to the air in the one while it 
is being pressed in the other, and thus acquire a deeper 
color 

" Perhaps the most essential requisite for good cider is the 
cask in which it is to be preserved. Few old cider barrels 
can be cleansed so as to bo fit for use again. We»have seen 
them soaked in running water for days, and still retain the 
seeds of putrefaction. Fresh slacked lime we have found one 
of the best disinfectants ; but we prefer a new oak barrel or 
one in which whisky or alcohol has been kept. We have 
heard linseed-oil barrels recommended, as the oil will rise to 
the surface and prevent rapid fermentation. They are good 
for those who like them. We prefer to shut off the air at the 
right tim e with a good tight bung. 

" If it is desired to keep the cider in a state of must it can 
easily be effected by boiling it a little, and then bunging up 
the cask tightly. This is the canning principle ; and if the 
cask is tight, the cider will be found as sweet at the end of 
the year as when first put up. We doubt whether the me- 
dicinal effect of such cider is as good as when it is allowed to 
ferment for a few days, and a little alcohol, and not a little 
carbonic acid, are generated. Whenever the cider arrives at 
the proper stage of fermentation— and the time for this will 
vary from a week to a fortnight, as the temperature of the 
weather may vary — the cask should be closed tightly, and all 
air excluded. Some say that a pound of mustard seed or a 
pint of horse-rad\sh should be added to each barrel when the 
bung is driven, and claim that this prevents further fermen- 
tation. They may add a little pungency to the cider, but we 
do not see how they act to prevent fermentation ; nor do we 
know how fermentation can proceed without air. Prof. Ilors- 
ford, a few years since, suggested sulphate- of lime to keep 
cider sweet. It certainly has this effect, but, at the same 
time, neutralizes the peculiar acid, on which much of the 
good effect of the cider depends. If, at the proper time, the 
cask is made air tight, or the cider is securely bottled, we 
much doubt whether any of these artificial ingredients are an 
improvement. If more color and richer body are desired, a 
quart or two of boiled cider added to each barrel will impart 
them. 

" Cider, like every other blessing, must be used with mod- 
eration. As the sweetest things can become the sourest, so 
our greatest blessings can be perverted into great curses. 
We feel bound to speak well of a bridge over which we have 
crossed safely ; and cider has bridged us over a severe attack 
of jaundice, and we find it an excellent aid to digestion. If 
the experience of others differs from ours, we shall not quar 
rel with them, but only agree to differ." 



MANUFACTTJBE OP StJGAH. — It is stated that experiments 
are now in progress in some French colonies to try, on a large 
scale, Messrs. Rousseali and Bonneterre's plan of converting 
the saccharine juice of cane or beet-root into a peculiar saccha- 
rate of lime, and to transport that salt, instead of raw sugar, 
for the purpose of refining. It is said that this compound is 
as hard as sand, and can be transported without the risk of 
damage and injury sugar is subject to, and be kept for any 
length of time 
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OPEEATIONS IN 



CUMBERLAND 
PKESSs 



COAL— TO THE PUBLIC 



In the discussion which has for some weeks past occupied 
the public prints respecting the rapid, and, as it is alleged, 
unreasonable and unnecessary advance in the price of coals, 
the hardship imposed upon the consumers is ascribed to a 
monopoly or a combination of coal interests, which, ignoring 
every element of fairness and justice, seizes upon one of the 
primary necessaries of life, and speculates upon it, not only, 
to the serious detriment of commerce and manufactures, but 
to the cruel disregard of the helpless poor. 

Upon this assumption of facts a wholesale and indiscrimin- 
ate assault has been made upon the coal interests of the 
United States, and both in the public papers, and by public 
meetings a demand has been made for the repeal by the next 
Congress of the existing tariff upon foreign coal ; namely, 
$125 a tun, for the avowed purpose of punishing the capital- 
ists, who, it is claimed, have sought to enrich themselves 
without regard to the necessities of the people. 

The undersigned do not propose to eater upon the consider- 
ation of the tariff question, nor to make any appeal for special 
legislation. The English and Welsh coals cannot pay the 
freight across the ocean and compete with American anthra- 
cite or bituminous. They are now selling by the cargo at the 
minimum of $16 the tun, and even if the tariff of $l'25,gold, 
did not exist, their current price would be $14 or $15. They 
can be used therefore only by the very wealthy who can 
for luxuries, and they in no way affect the 



afford to pay 
question. 

The Nova Scotia coals, it is well known, are not suitable 
for steam generating nor domestic purposes. They do not 
therefore materially interfere with the bituminous and anthra- 
cite coals, being imported mainly for gas manufacture, and if 
the duty were removed the effect would be not so much to in- 
jure the coal interests of the United States as to deprive the 
Treasury of a considerable revenue for the benefit, not of the 
public, but of the gas companies. 

The coal which principally competes with anthracite, and 
is used in "its stead, for all manufacturing purposes, is 
known in the market as " Cumberland," or " George's Creek 
coal." 

The undersigned, representing companies mining this coal, 
whose principal offices are in New York, but with agencies 
in all the Atlantic cities from Baltimore to Portland, and in 
behalf of stockholders interested to the extent of upwards 
of twenty millions of dollars, make the following statement 
of facts, namely : 

1. Out of 852,000 tuns of coal mined and shipped between 
the 1st of January and the 81st of July, 1869, from all the 
mines in Allegheny county, Md., the companies they repre- 
sent have mined and marketed 622,000 tuns. 

2. These companies have not, during the present season, 
•ntered into any arrangement, or combination, or understand- 
ing of any kind whatever, in respect to the prices of coal, which 
a* the opening of the season were $5 at Baltimore and $4-75 
at Georgetown, per tun of 2,240 lbs., delivered free on board ; 
upon which figure no advance has since been made, notwith- 
standing the rapid increase in the price of anthracite and its 
great scarcity in the market. And here we state as a fact of 
general interest that, at no time within the last two and a 
half years has Cumberland coal varied from these prices to a 
greater extent than fifty cents per tun ; although during the 
same period the price of anthracite has fluctuated nearly 100 
per cent. 

3. There have been no strikes at their mines, no advance in 
wages, nor any disturbance to the industry of the Cumberland 
coal region. The business has been conducted with entire 
regularity and without any complaint from consumers, upon 
an increased demand and production of about 60 per cent 
above last year. This healthy condition of business has en- 
abled them to keep their coal in market at the prices named 
at the shipping ports and to deliver coal in the harbor of 
New York at any time, since the first day of May, at not ex- 
ceeding $7'25 the gross tun, when discharged direct from 
vessel or barge to consignee. 

4. While the Pictou or Nova Scotia coals (by the introduc- 
tion of which after the duty shall have been removed, a mil- 
lennium of cheap fuel is expected to commence) are unsuited 
for the uses already mentioned, it is well known that the 
Cumberland coal can be substituted for anthracite for domes- 
tic purposes, and is unequaled by anthracite, Nova Scotia, or 
English coals for steamship and railway purposes, and for the 
various manufactures of iron and glass. This fact, well 
known in this country, is published under sanction of the 
British Parlianent in their Blue Book of 1866, entitled " Re- 
ports Trom Her Majesty's Secretaries of Embassy and Lega- 
tion respecting Coal," page 151, as follows : 

Nearly all American coal is of very excellent quality. 

Tke anthracite gives out a very great, perhaps a somewhat 
dry heat, but it burns with a bright blue smokeless flame. 

The soft bituminous coal is admirably fitted for open fire- 
places, such as are used for wood, from its cuaking together 
in a solid mass. In. evaporatieg power Cumberland bitu- 
minous coal holds the highest place among American coals, 
and is highly valued as a generator of steam for ocean 
steamers. 

The Cunard line, for instance, use it exclusively. A curious 
fact showing this superiority of the Cumberland coal for steam 
navigation (see Taylor's coal statistics) was elicited some few 
years back, when the comparative speed of the Collins and 
Cunard lines was under discussion. 

On a comparison of the time required to cross the Atlantic 
by these two lines of steamers, it came out that the Cunard 
line, steamers of British build, were swifter on the eastern 
passage than the Collins line, steamers of American build. 

On the western passage quite the reverse took place. 

Many sought to explain the difference between these ves- 
•sels as to their respective superiority in their eastern and 
western passage by their different powers in going with or 



against the wind. .When these steamers used the same coal 
(Welsh) the American ships proved themselves the faster, but 
they could not compete with English ships when these ships 
used Cumberland coal, for then they surpassed in speed the 
American ships using the anthracite coal. 

In conclusion, the undersigned, feeling their responsibility 
alike to the owners of the vast interests committed to their 
care, and to the public — equally interested as the consumer 
of this product of prime necessity — appeal for the confirma- 
tion or criticism of this general statement to the great steam- 
ship lines sailing from this port, to the principal railway com- 
panies of the Eastern and Middle States, who are entirely 
familiar with the premises, and to the great manufacturing 
interests whioh have used the coal in all parts of the country ; 
and in ths consciousness that they have acted fairly, consid- 
erately, and forbearingly toward the people, they claim for 
the Cumberland coal interests the just judgment of an en- 
lightened public opinion, so that, at least, they may not be 
sacrificed because of alleged misdeeds with which they have 
no connection and for which they are not directly or in- 
directly responsible. 

Borden Mining Co. — By William Borden. 
Consolidation Coal Co. — By C. H. Dalton, President. 
Central Coal Mining and M'f'g Co.— By Harry Conrad, 

President. 
American Coal Co.— By G. P. Lloyd, President. 
Cumberland Coal and Iron Co. — By Wm. M. Richards, 

President. 
Hampshire and Baltimore Coal Co. — By E. S. Bolles, 

VicePresident. 
New York, August 10, 1869. 



by which he measures the electric condition of conductors.and 
which may be represented by a round wire of pure copper 
one-twentieth of an inch in diaraeter and 240 feet in length, 
at the temperature of 60 degrees of the Fahrenheit thermome- 
ter ; while a megohm, by which he measures the resistance 
of insulators, is a unit, the length of which is a million times 
as great." 



Mode of Working tbe French Cable. 

A few of the members of the Scientific Association, which 
closed its session at Salem last week, have been making 
a visit to Duxbury, the terminus of the newly laid French 
Cable. What they saw is pleasantly told by the Boston Ad- 
vertiser, from which we make the following extracts : 

" In an old but well preserved clapboard mansion of that 
quaint old town were found the headquarters of this new and 
wonderful highway. The visitors were cordially welcomed 
by the manager, Mr. Brown, and were at' once brought into 
the presence of the flitting, flame-like image which indicated, 
in symbols, on a graduated screen, the thoughts working at 
that instant on the other side of the Atlantic. Interpreting 
the fitful tremor of the image, or line of light, one inch in 
length, and one eighth of an inch in breadth, the youthful 
interpreter, who did not look the wizard that he was, calmly 
read, for transcription by his assistant, a message in which 
occurred, at intervals, the words ' New Orleans ' — ' Citizens ' — 
etc., etc. While inspecting the apparatus the members of 
the party received the following message fresh from France, 
sent expressly to them : 

" ' To Dusbury, from Brest — Time 5:20 P.M., ) 
" '[ Paris Time.] ' J 
" ' The company present their compliments ft the gentlemen 
assembled at Boston, and hope to be able to send them news 
of the great international boat race that will be gratifying to 
both nations.' 

" The usual rate of transmission is about ten or twelve 
words per minute. Looking for the mechanism by which 
these wonderful results were obtained, the inquiring visitors 
observed, on their right, placed on a marble pedestal, a medi- 
um-sized spool of silk-covered copper wire, said to consist of 
several thousand turns or convolutions, in the center of which 
spool, suspended by a single silkworm fiber, was a minute 
mirror attached to a little magnet made from a piece of watch 
spring. From a lamp, properly placed and shaded, a beam 
of light was thrown upon this mirror, and from the mirror 
was reflected, two hundred times enlarged, upon the gradu- 
ated screen in front of the interpreter, the flame-like image 
already mentioned. In transmitting, from Duxbury to Brest, 
the operator, with his right hand, makes use of two keys or 
Springs, one of which, being pressed, causes, at Brest, a deflec- 
tion in a similar mirror, sending the image-flame to the right, 
while pressing the other key deflects the mirror at Brest in 
the opposite direction, sending the image to the left. Its in- 
dications are thus interpreted ; a jerk or flitting once to the 
left and then once to the right denotes the letter a ; a flitting 
once to the right and then three times to the left, denotes the 
letter 5 ; and thus, letter by letter, the words are spelled. 

" Passing into an adjoining room, the delicate instruments 
used for testing the electric conduction of the cable are shown 
among which are condensers and batteries, rheostats and 
shunts, bridges, switches, and plugs, and, crowning all, the 
wonderful astatic galvanometer of Sir William Thompson. 
But possibly it would weary pur readers to tell of ohms and 
megohms, farads and megafarads, volts and microvolts, and 
all the terminology of conduction, resistance, electrostatic ca- 
pacity ,and continued electrification. It may, however, gratify 
them to learn that the insulation of the deep-sea cable,between 
Brest and St. Pierre, has more than doubled in efficacy during 
the short month which has elapsed since this cable was first 
committed to the em braces of Old Ocean — as is evinced by the 
fact that, soon after it was laid, the insulation resistance rose 
to 2300 megohms, and has since been gradually increasing un- 
til it is now 5000 megohms per nautical mile. This improve- 
ment in the insulation of the deep-sea cable is believed to be 
mainly due to the coldness or diminished temperature to which 
it is subjected at great ocean depths. The insulation resist- 
ance of the portion of the cable connecting Duxbury and St. 
Pierre is much less, namely, 1500 megohms per nautical 
mile. 

" If one would inquire of a cable electrician — what is a 
meghom 1 he might,with propriety ,be told that it is a million 
ohms. Should he still further inquire — but what is an ohm 1 
a suitable reply would be, it is the yardstick of the electrician 



Tbe Want of Cbemieal Knowledge Among Drug- 
gists Illustrated. 

A forcible illustration of the great lack of chemical knowl- 
edge among dispensers of medicines is found in the following 
case, an account of which is given in the American Journal of 
Pharmacy. 

A correspondent of that journal informs the editor that a 
few months since he suffered severe personal injury by the 
explosion of the ingredients of a prescription composed of the 
chlorate of potassa, tannic acid, and oil of Gaultheria. The 
journal referred to says, " it appears that this mixture had 
been repeatedly dispensed without ignition, but on this occa- 
sion the physician called and requested double the quantity 
to be prepared, and the pharmaceutist accidentally used, on 
this occasion a new wedgewood mortar, with rough surface, 
first powdering the chlorate and then adding the other ingre- 
dients, and continuing the trituration — when a violent explo- 
sion occurred, injuring his hands and burning his face and 
eyes seriously. Our correspondent believed that the physician 
was aware of the explosive nature of the mixture, as he is re- 
ported to have said immediately afterward, ' that he knew 
that the mixture as ordered would explode,' he being the 
first physician called in. If this was true, it leaves an infer- 
ence of motive in regard to the prescriber not to be envied. 
It would have been quite right to have given a caution to have 
saved himself from the chaage of ignorance or design. Our 
correspondent, smarting under the effects, may be warped in 
his feelings toward the prescriber. With this we have nothing 
to do, but may embrace the occasion to offer to our readers, 
who are not posted in such matters, a caution, that any organ 
ic substance, having a large equivalent of loosely combined 
elements, like sugar, tannin, several of the glucosides, and 
other neutral bodies, should always be mechanically united 
with chlorate of potassa with great caution, and the chlorate 
should be powdered alone and then mixed with the other in- 
gredients, separately powdered, on paper. Physicians, where 
they require such mixtures, and themselves are nware of the 
danger, are not without culpability if they prescribe at ran- 
dom, without due precaution, on the presumption that every 
dispenser is a thorough chemist. If, as is more frequently tho 
case, they prescribe in ignorance of the incompatible charac- 
ter of the ingredients, they, of course,are not to blame. When 
such ingredients can be mixed without damage, every apothe- 
cary ought to be able to do it, yet ignorance of particular re- 
actions, in such a case should not necessarily be considered 
unj ustifiable ignorance. We have had this accident to occur 
under our own supervision, but the operator being aware of 
the liability, used precautions that enabled him to escape un- 
injured." 



Liquid Glue. 

The preparation of liquid glue is based upon the property 
of the concentrated acid of vinegar and diluted nitric acid to 
dissolve the gelatin without destroying its cohesive qualities. 
Dumoulin has given the following recipe. He prepares his 
" liquid and unalterable glue " by dissolving one pound of 
the best glue in a pint of water, and then gradually adding 
three and a half ounces of nitric acid of 36° Baume. Effer- 
vescence takes place under generation of nitrous gas. When 
all the acid has been added, the liquid is allowed to cool. 

Von Fehling has analyzed various kinds of liquid glue, the 
better kinds of which only became liquid by placing the 
bottles in tepid water ; the more inferior kinds, however, were 
liquid at the ordinary temperature. 

• Russian glue — white, opaque, and solid at the common tem- 
perature — was found to consist of 35'6 per cent of dry glue ; 
4'1 per cent of sulphate of lead ; 1'4 per cent of hydrated 
nitric acid ; 58'9 per cent of water. Total 100' parts. 

It may be prepared by softening one hundred parts of the 
best glue in one hundred parts of warm water, and then add- 
ing slowly from five and a half to six parts of aqua fortis, and 
finally six parts of powdered sulphate of lead. The latter is 
used in order to impart to it a white color. 

Pale " steam glue " consists of 27 per cent of dry glue ; 1'9 
per cent of sulphate of lead ; 2'5 per cent of hydrated nitric 
acid ; 68'6 per cent of water. Total, 100 parts. It is prepared 
by dissolving one hundred parts of glue in double its weight 
of water, and adding twelve parts of aqua fortis. 

Dark "steam glue" contained 355 per cent of dry glue ; 
3'5 per cent of hydrated nitric acid; 61 per cent of water, 
and can be obtained from one hundred parts of glue, ono 
hundred and forty parts water, and sixteen parts ot aqua for r 
tis. This liquid glue exhibits a greater cohesive force than 
that prepared after Dumoulin's recipe. However, still better 
kinds of liquid glue or mucilage are obtained by dissolving 
gelatin or dextrin in acetic acid and alcohol. 



Mucilage for Labels. — Macerate five parts of good glue 
in eighteen to twenty parts of water for a day, and to the 
liquid add nine parts of rock candy and three parts of gum 
arabic. The mixture can be brushed upon paper while luke- 
warm ; it keeps -.well, does not stick together, and when 
moistened adheres firmly to bottles. For the labels of soda 
or seltzer water bottles it is well to prepare a paste of good 
rye flour and glue to which linseed oil varnieh and turpentine 
have been added in the proportion oi half an ounce of each to 
the pound. Labels prepared in tho latter way do not fall off 
in damp cellars. 
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The Aero-steam Engine. 

We illustrate herewith, from Engineering, the arrangements 
of boiler and air-heating pipe used in connection with Mr. 
George Warsop's aero-steam engine now being worked at 
Nottingham, and which was described in the paper read by 
Mr. Richard Eaton, before the British Association at Exeter, 
the middle of August, a review of which will be found in an- 
other column. 

The pipe, A, through which the air is forced into the boiler 
by the action of the air pump is of iron and is 1-^-J- inches in 
diameter outside and lj-inch bore, On leaving the pump the 
pipe is first led to the heater, B, shown" on the left of the on- 
graving, wherein it is exposed to the exhaust steam. The 
heater consists, as will be seen, of a cast-iron cylindrical ves- 
s-G watts supply 



if well made, the light oil does not separate. Next, an excess 
of an aqueous solution of a'cetate of lead is added, which is 
mixed with the mass by stirring with a glass rod. The ad- 
dition of this lead salt causes the separation of the light oil 
of petroleum, and in it will be dissolved any paraffine present 
in the wax. The same operation is twice repeated with the 
contents of the test tube, that is to say, petroleum is again 
and again added, and allowed to separate ; the separated pe- 
troleum is placed into a retort, and the light oil removed by 
distillation. Pure yellow wax loses, by this process, from 14 
to 16 per cent ; but wax has been met with which lost 57 per 
cent in weight ; the specific gravity of the residue of adulter- 
ated wax was 0'88. When it is desired to.obtain the paraffine 
in a pure state freed from any dissolved wax, this may be ef- 



The elevation of the plows, to adjust the depth of furrow, is 
provided for, by attaching the body of the truck to the axle 
by means of a rod bent so as to form a double link ; the ends 
being connected with the axle, and the portion between the 
two arms of the link fitting in bearings to the rear and above 
the axle. 

When these arms are made to approach the perpendicular 
over the axle, the body of the truck is raised, and of course 
the plows are raised with it. This movement is accomplished 
by means of a hand and a foot lever both attached to a rock- 
shaft, which by means of a third lever and a link, draws the 
frame forward towards the axle and raises it by the radial mo- 
tion' of the arms of the double link above mentioned. The 
parts are all strong and the implement is inexpensive ^ Q man 





WARSQP'S AERO-STEAM ENGINE— BOILER AND AIR-HEATING ARRANGEMENT 



scl placed in a vertical position and provided with two branch- 
es — one near the bottom and the other near the top — 
through which the exhaust steam respectively enters and 
escapes from the casing. At the top of the heater is placed 
a small cylindrical tank, D, exposed at the bottom and sides 
to the exhaust steam, and perforated around the upper part 
of the sides, so that in the event of its receiving an excess of 
water the latter may overflow and fall to the bottom of the 
heater. Through a stuffing box at the bottom of the tank 
there passes a tube with a rose, E, at the lower end, this 
tube being carried by a float, F, which swims in the water at 
the bottom of the heater, as shown, and, by means of a cord 
passing from the top of the tube, works a cock, O, which reg- 
ulates the supply of water to the tank at the top of the heat- 
er. The action of this heater will be readily understood with- 
out further explanation, and we need merely add that it fur- 
nishes a steady supply of hot feed water at a temperature of 
from about 195° to 200" 

The air pipe, A, after leaving the heater just described, 
passes along the exhaust pipe, C, to the chimney, H, and de- 
scending the latter spirally, as shown, passes into the flue be- 
neath the boiler. Here it is led backward and forward, as 
shown in the plan, and after making several convolu tions in 
the smoke box, is led back to the front of the boiler, where it 
ommunicates with a valve box, H (Fig. 2), containing an. or- 
dinary light clack valve. The object of this valve is to pre- 
vent water from entering the air pipe when the engine is 
stopped. From the valve box a pipe, J, is led down within 
the boiler to the bottom of the lattea, this pipe being perfor- 
ated at intervals on the upper side. The perforations are, 
placed closer together at the further end of the pipe than they 
are at the end at which the air enters, and by this means an 
equabl a distribution of the air at ths different parts of the 
boiler is insured. 

The lengths of the various portions of the air pipe are as 
follows : In feed- water heater 12 feet ;- in exhaust pipe 13 feet 
6 inches ; in chimney and flues, including coils in smoke box 
and under boiler, 58 . feet ; total, 83 feet 6 inches. The total 
external surface exposed by this pipe is thus about 36f square 
feet. 

The principal dimensions of the boiler are as follows : 
Length 8 feet ; diameter of shell 3 feet 6 inches ; diameter of 
fire-box flue 2 feet 2 inches ; length of fire-box and combus- 
tion chamber 5 feet ; and length of tubes 3 feet. The tubes 
are 41 in number, most of them being 2f inches, and some 
of them 2^- inches diameter. The total effective heating 
surface exposed by the boiler is about 130 square feet. 



Testing Bees'-Wax. 
It appears that both yellow and white bees'-wax is met 
with in the trade largely adulterated with paraffine. In order 
to detect this, the following process is recommended by the 
OJiemieal News : 2 grms. of the wax to be experimented upon 
are placed in a test tube ; and there is added a solution con- 
sisting of 1'5 grms, of solid caustic potassa in about 5 grms. 
of distilled water, and the mixture boiled, care being taken 
to shake the test tube now and then, whereby a thorough 
though not quite clear mixture is produced. When the fluid 
has cooled so far down as nearly to reach the point of solidi- 
fication of the wax, from 6 to 8 grms. of light oil of petrole- 
um is gradually added, and this thoroughly incorporated 
with the entire mass, so as to form an emulsion, from which, 



fected by cautiously decomposing the wax supposed to be 
adulterated with paraffine, by means of fuming sulphuric acid, 
which does not affect paraffine. 



Improvement in Truck Plows. 

The object of this invention is to provide improvements in 
trucks of truck plows calculated to facilitate the management 
of the plows connected with them, in guiding and adjusting 
them so as to take more or less land, and also not only to reg- 
ulate the depth of the furrow, but to enable the plows to be 
elevated, entirely out of the ground when desired : also to en- 
able the body o* the truck to be leveled either when both 
wheels are running on the surface in making the first fur- 
row, or in the subsequent running of one of the wheels in the 
furrow. ' 



ufacture. Patented through the Scientific American Patent 
Agency, Aug. 10, 1869, by M. Mickelson, Ashland Mills, Jack- 
son Co., Oregon. Address as above for further information 




MICKELSON'S TRUCK 

The engraving is a perspective view of this plow from the 
mold board side. 

The tongue is pivoted to the body oi the truck by a verti- 
cal bolt, and extends rearward into a yoke, having set screws 
through the sides for swinging up against the sides to hold 
the tongue at any required angle to the body, so that the lat- 
eral draft of the plow may be governed in cutting wide or 
narrow furrows. These set screws hold the tongue rigidly in 
the position to which it is adjusted. 

Another set screw regulates the hight of the front end of 
the'tongue. The axle is made in two parts, hinged together, 
so that'one part may, so to speak, roll around the other, and 
bring the parts supported to the same position of level when 
both wheels rest on the same plane, as when one of them is in 
the furrow. This movement is accomplished by a lever which 
is firmly attached to the inner of the two pintles which form 
the hinge uniting the two parts of the axle. This lever being 
depressed, the change in position is accomplished and main- 
tained as long as desired by means of a hook which keeps the 
lever depressed. 



Mending Cast-iron Vessels in China, 
The Chinese have a way of mending cast-irin utensils; sayst 
the Journal of Applied Chemistry, that is worthy of note, They 
frequently employ, for cooking purposes, round pots or pans- 
of cast iron. Specimens of these have recently been sen t to 
Dr. Percy, Professor of Metallurgy, at the School of Mines;, 
in London. Such vessels are highly prized by the Chinese,, 
on account of their thinness, as they require very little fuel 1 
to heat water to boiling. An attempt to manufacture them' 
in Birmingham did not succeed, as they were too thick. The- 
Chinese pots are very liable to crack and break, in consequence 

of the thin bottoms, and it is 
frequently found necessary to 
have them repaired by wan- 
dering mechanics, who carry 
their whole kit of tools on 
their backs, and call out as 
they walk the streets, " Any 
pots to mend ! pots to mend." 
These mechanics not only 
mend cracked wares, but also 
repair such as have holes an 
inch square knocked in them. 
The sides of the hole are filed 
and cleaned with brick dust, 
the pot is then inverted over 
a tripod, so that the hands 
can have full play upon the 
outside as well as inside. A 
crucible not larger than a 
thimble is taken, and a bit of 
cast iron put into it, and the 
iron brought to fusion by a 
charcoal fire in a furnace not 
larger than a goblet. The 
melted iron is poured upon 
PT nw ashes on a piece of felt, and 

introduced under the pot by 
the left hand, while it is pressed on the top by the right 
hand, also protected by felt and ashes. The protruding por- 
tions of the iron are filed and polished off, and the vessel is 
tested to see if it is water tight. The price for the job is 
from six to eight cents. 



The French Astronomer Royal is wisely making arrange- 
ments in good time for observing the transits of Venus, which 
will take place in the years 1874 and 1882. The event is one 
of considerable interest and value to scientific men, and it is 
therefore desirable that it should be viewed from those parts 
of the earth's surface where it can be best observed. The 
stations fixed upon for 1874 are Oahu (one of the Sandwitch 
Islands), Kerguelen Island (in the Indian Ocean), Rodriguez 
(a dependency of the Mauritius), Auckland (New Zealand), and 
Alexandria. Both the Admiralty and the Treasury have re- 
sponded with alacrity to the appeal which has been made to 
them for funds, Mr. Wai ren De la Rue is of opinion that 
photography may be used with the utmoBt advantage in reg- 
istering the transit. 
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JACKSON'S PATENT OSCILLATING WAGON. 



We not long since hazarded the opinion that there was 
great room for improvement in all sorts of draft vehicles, and 
the prediction that ere long such improvements would bo at 
least attempted. 

We now present to our readers an improvement which ap- 
pears to us of value, and is equally applicable, in principle at 
least, to any kind of draft vehicle. Its application to horse 
cars, provided no insuperable practical difficulty should be 
met with in the attempt, would greatly lighten the severe 
labor of starting the cars, and thus relieve the much over- 
tasked horses. 

The object of the improvement is to permit a certain 
amount of motion in the body of the wagon and its load, 




proved it by experiment on the small model from which the 
acompanying engravings have been executed, by means of a 
cord and pulley, and observation of the weight necessary to 
overcome an obstruction, with the »xles wired so that they 
could not oscillate, and also with them free. In the latter 
case, a given weight will draw the wagon over an obstruc- 
tion placed a little in front of the wheels, which is wholly 
unequal to the task when the axles are held rigidly. If the 
principle is proved sound for large obstructions it must also 
be true for smaller ones, and therefore we think the inventor 
justly claims a lighter draft for this wagon than can be ob- 
tained with a fixed axle. 

Collateral advantages are, diminished noise and the soften- 
ing of all the motions of the vehicle. For farmers' wagons, 
trucks, traveling wagons, and specially for all vehicles with- 
out springs, we deem this improvement an import- 
ant advance on the old mode of construction, whilo 
to those which employ springs, it will add comfort 
and durability. 

This improvement was patented through the 
Scientific American Agency, April 6, 1869, by Sam- 
uel Jackson, 149 High street, Newark, N. J., at 
which place he may be addressed for further par- 
ticulars, and where the improvement may be in- 
spected. 



backward and forward, relatively to the points of the road on 
which the wheels rest, so as to give greater ease to the horses 
in drawing and to those riding in it ; while, at the same time, 
it obviates the rigidity of the parts of a wagon constructed in 
the old style, and thus takes away much of the shock and 
consequent liability to breakage. 

These objects are accomplished by simply giving a crank 
angle to each end of the axles, and, instead of uniting the 
springs and boxes to the axles by rigidconnections.restingthe 
upper parts on turned journals fitted with boxes, as shown in 
detail in Fig. 2. The general appearance of a carriage with 
this improvement attached is shown in Fig. 1. 

In Fig. 2, the precise 
method by which this at- . 7'7(/. 2 --Sz§ti 
tachment is made is dis- 
tinctly shown where the 
springs are placed at 
right angles to the axle ; 
but it is necessary to 
state that the position 
of the springs may be 
changed without in any 
way affecting the princi- 
ple of the improvement. 
A is the ordinary journal 
upon which the wheel 
runs. B the box attached 
to the lower part of the 
spring in the maimer 
shown in the engraving 
or in any other manner 

specially applicable to the particular vehicle upon which it 
is desired to put the improvement ; and C the journal work- 
ing in B. 

At first glance it will be evident that the swinging motion 
thus secured in the axles, and the consequent oscillation of 
the body and load, will greatly relieve the structure from the 
shocks consequent upon the impact of the wheels against ob- 
stacles. How it would act to assist the horses in drawing the 
vehicle may not be so obvious. We will endeavor to make 
this plain. 

The normal position of the cranks of the axles when the 
vehicle is at rest, is at the lowest point of the arc of oscilla- 
tion. The draft is applied not to the axle but to the upper 
spring bar — or where springs are not used — to the parts sup- 
ported by the box, B, Fig. 2 ; therefore the moment the horses 
start, the load is swung forward so that the journals, C, stand 
forward of the centers of the wheels ; the distance to which 
they will move depending upon the amount of resistance 
which the wheel has to overcome. Now suppose the wheels 
to be so "blocked" that a team would be totally unaWe to 
start a wagon of ordinary construction, of the same weight 
and carrying the same load as the wagon under consideration. 
The team on this wagon is able to move the body and load 
while the wheels are standing perfectly still. The.momen- 
tum of this load and the body is added to the strength of the 
horses when the real tug comes, and the obstacle is at once 
surmounted. 

We are not only sure this is correct in theory, but we have 




Steam Agriculture. 

The following from the letter of a correspondent 
to an English agricultural paper, is worthy of more 
than a passing thought. The public does not yet 
begin to comprehend the part which steam is now 
performing in the industries of the world. Much 
less the magnitude of its future. 

" It is a fact," writes this correspondent, " that I 
am now harvesting my fourteenth crop under steam 
culture. 

" It is a fact that Nos. 1 and 4 heavy lands are 
bean-growing on seed bedscosting only 7s. 3d. an 
acre ; that they are strong in straw, well corned, 
free from fly or blight, and ripening well, unlike 
many a crop now growing upon shallow, horse- 
worked land, that may be seen to be weak in straw, 
full of fly, and dying a premature death. 

" It is a fact that my Nos. 2 and 3 heavy lands 
are wheat-growing on seed beds costing only 6s. 
9d. an acre ; that they are strong in straw, full of 
corn, and ripen well ; together they are tne best 
I ever had on this land in my lite. 

It is a fact that these four fields will give me an average 
of full 40 bushels per acre, and it is a fact that under horse 
culture (having a dead fallow every fourth year) they did not 
average over 20 bushels per acre, one year with another. 

The next fact to be looked to is, what do our best farmers 
on such soils get now-a-days under horse culture ? Mr. Whit- 
worth, of Willen, a mile from here, is a good farmer under 
horse culture. He occupies three farms — one where he lives, 
one at Woughton, only a mile from here, and one at Mursley, 
about six miles from here. To prove that he is a good farmer, 
let me tell you that he' has made money by farming. Two 
years ago he bought with his earnings his Woughton farm 
for over £11,000 ; therefore I need not say any more on that 
point. On his Woughton farm he has six fields of plowed 
land exactly in character with my heavy land, on the same 
hill, and within a mile of it. This year three of his fields are 
wheat, one beans, one vetches, fed on and fallowed for next 
year, and the other clover, fed on, and is now being fallowed 
for next year. The worth of this feed for sheep, after paying 
all the expenses for seeding and shepherding, is but a mere 
trifle ; I estimate it at 5s. per acre. Now, then, for the pro- 
duce on the three fields of wheat and one of beans ; it is not 
over 35 bushels per acre, or from an acre of each added to- 
gether only 140 bushels. When divided by six, to spread the 
140 bushels over the six fields, we find the average to be only 
23^ bushels per acre ; to which must be added Is. 6d. as a 
share of the value after payment of expenses, for sheep-keep 
on the two fields of vetches and clover. I do not ask Mr. 
Whitworth's permission to make this statement, but I state it 
openly and fearlessly on behalf of steam culture against the 
best horse culture. Let him or any other man pull me back 
in the correctness of it if he can. I know that it is true, and 
I mean that the world shall know it. Had I taken bad farm- 
ing for my comparison, the average would have been less 
than 23J bushels, with Is. 6d. for sheep-keep to be added per 
acre, against my 40 bushels per acre. 

"I ask you to publish these few facts to help me to open 
the eyes of the landlords and farmers of England as to the use 
and value of steam power to culture, and in addition to what 
I have stated above, I will state here that my light land crops 
are excellent, without troubling you with particulars. 

" I might have stated another fact , that this heavy land of 
mine always needed four good horses to plow it from 5 to 6 
inches deep, which cost fully 14s. per acre ; whereas by steam 
power I can now make an average seed bed for 7s. an acre 
year after year, and keep my land clean for corn crops every 
year." 



Newest Coloring matters. 

A lecture has been given by Mr. W. H. Perkin, at the 
Royal Institution, "On the Newest Coloring Matters." Among 
the many interesting facts then put forward was the discovery 
of a beautiful blue color, by a German chemist, on treating 
rosaline with sulphuric acid. Unfortunately, it was not a 
" fast color." A dyer made many trials therewith, in the 
hope of turning it to account, but all in vain. Hehappenedto 
mention his difficulty to a photographer, who, knowing that 
hyposulphite of sodium would fix a photograph, recommended 



the dyer to try that. Tl^trial was made ; when mixed with 
the hyposulphite, the blue became a beautiful green, and, 
better still, a "fast color." This was the origin of that bril- 
liant dye commonly known as " Night green," because of its 
remaining unmistakably green in appearance when seen by 
artificial light. Let it be remembered that nearly all the 
new colors are extracted in some way from coal tar, that the 
first was discovered not more than thirteen years ago, and 
that the annual value now manufactured is £1,250,000, and 
it will be seen that in the industry created by these new pro- 
ducts there is an admirable example of the results of scien- 
tific investigation. The best of it is that the field i* inex- 
haustible ; for many years to come it will yield a rich harvest 
of discoveries. 



PREVENTION OF COLLIERY EXPLOSIONS. 



Many of the most calamitous explosions in collieries have 
been clearly traced to the ignition of the fire-damp through 
the firing oi shots ; and in a still largei number of cases there 




has been much presumptive evidence of the same cause hav 
ing existed, although absolute proof was wanting. 

The Mining Journal of London, from which we extract 
the substance of the present article, refers, as a corroboration 
of this statement, to the Edmunds Main Colliery explosion, 
which, it will bo recollected, resulted in the loss of 60 lives, 
and which actually occurred through the blasting operations ; 
and at the Oaks colliery, only a few miles from it, where 
some 324 were killed, and in regard to which little doubt is 
entertained by practical men that it was to the firing of the 
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shot at the steps to the back- workings, that the fearful 
casualty was due. Now, that the tree of gunpowder does very 
much facilitate mining operations, is beyond question — the 
power is easily applied in the desired position, and the amount 
of work done with a given expenditure of manual labor is 
sufficiently large to satisfy the workmen. But, valuable as 
blasting agents are, in ordinary cases, it can be readily un- 
derstood that, to explode gunpowder in the immediate neigh- 
borhood of so explosive a gas as that of fire-damp is, to say 
the least, any thing, but a safe operation, more especially when 
conducted, as it is in coal mining, in a comparatively small 
and inclosed area, from which escape is practically impossible. 
It cannot, therefore, be surprising that the desirability of abol- 
ishing the use of gunpowder in coal mining should have been 
acknowledged, or that so competent an authority as Mr. Geo. 
Elliot, M. P., for Durham, in his excellent address to the 
North of England Institute of Mining Engineers, should 
have pointed to the discovery of a means of superseding gun- 
powder in collieries as one of the most important that could 
bo made. 

Messrs. Jones and Bidder, of England, have made an in- 
vention, illustrated in the accompanying engraving, intended 
for breaking down coal, slate, and other minerals, without 
the use of powder. Instead of the usual blast, two or more 
wedges are caused to be driven consecutively by hydraulic or 
screw power between the surfaces of the substances to be 
broken down. The arrangement of apparatus for this pur- 
pose may be variously modified, but by preference they em- 
ploy apparatus constructed as follows : Two tension-bars or 
rods, either formed of two separate pieces or of one looped 
piece, are inserted into the hole cut in the coal or other sub- 
stance, the outer ends of which bars are connected to the cyl- 
inder of a hydraulic ram or press, or to the framing, or screwed 
nut or boss carrying a screw spindle. Between the tension- 
bars, at their innermost end, is placed a clearance-box, and 
then two metal pressing blocks, between which is afterwards 
forced first a single wedge by the action of the ram of the 
hydraulic press, or of the screw spindle ; the ram or screw 
spindle is then withdrawn, and a second wedge is inserted, 
ei ther between the ene side of the first wed ge and that of one 
of the pressing blocks, or the first wedge may be made as a 
split wedge, and the second wedge be driven between the two 
parts thereof. If requisite, a third wedge may, in like man- 
ner, be driven in, and so on until a sufficient wedging action 
is obtained to effect the breaking down of the mass desired to 
be removed. The wedges and pressing blocks maybe formed 
either so as to cause the pressing blocks while expanding to 
retain at first a position parallel to each other by making 
these with inner inclined surfaces, similar to the inclined sur- 
faces ot the wedges, or they may be arranged so as to form 
from the commencement a gradually increasing angle with 
each other. The wedges can pass beyond the pressing blocks 
and into the clearance box, which thus allows them to impart 
a greator lateral motion to the pressing blocks than would be 
the case were the clearance box not employed ; it may, how- 
ever, in some cases be dispensed with when no great lateral 
motion is required. The ends of the tension bars are by pre- 
ference made detachable from the hydraulic press for intro- 
ducing the wedges consecutively. When the apparatus is 
worked by hydraulic power they prefer to construct the hy- 
draulic press with the force-pump formed in one therewith or 
fixed directly thereto, and it may be constructed either with a 
closed receptacle containing the requisite charge of water for 
working it, or the water may be supplied through a suction 
pipe from a separate reservoir. This arrangement of appara- 
tus may also be employed in some cases with effect with oue 
wedge only, as by forming the pressing blocks parallel — that 
is, without inclined surfaces corresponding to those of the 
wedge, as heretofore proposed — they are enabled to obtain an 
expansion equal to the entire thickness of the wedge, instead 
of equal only to a small portion thereof, as would otherwise 
be the case. 

The advantages claimed for the improved apparatus, in ad- 
dition to the absence of the noxious vapors in the mine and 
the danger resulting from the use of blasting powder are — 
first, a great saving in the time employed in effecting the 
breaking down of the coal or other material, owing to the al- 
most unlimited power which is available by their system, en- 
abling them to break down at one operation far greater mass- 
es than can be effected by blasting ; and, secondly, the avoid- 
ance of the great deterioration of the coal or other mineral 
which takes place when blasting powder is used, owing to 
the large quantities of small fragments or " slack " which 
are produced thereby. 

In the annexed diagrams, Fig. 1 shows a part sectional 
side elevation of the apparatus ; Fig. 2 shows a plan of the 
same ; and Figs. 3 to 8 show details to an enlarged scale. 
Similar letters of reference indicate similar parts in each of 
the figures. A A are the tension bars of wrought iron, steel, 
or other metal capable of withstanding considerable tensional 
strain. These bars may either be formed of one piece bent 
round at a so as to form a loop, or they may be two separate 
bars connected together at a. These bars are inserted into a 
hole cut in the coal or other mineral, B, to be broken down 
in the manner shown, the ends thereof, which project beyond 
the face of the mineral, being widened out for the reception 
of the cylinder, D, of the hydraulic press between them, to 
which they are connected by T-heads formed at their extrem- 
ities, being made to catch against lugs, c c, on a collar, C, se- 
cured to the cylinder. Before the tension bars are placed in 
the hole a clearance box, E, is first placed between them 
at the extreme end of the loop, after which the two pressing 
blocks, F F, are inserted, the sectional form of which blocks 
is shown more clearly at the enlarged section of Fig. 3 ; 
lastly, the two wedges, or the double or split wedge, G G, 
Shown enlarged 6t Fig. 6; are introduced between the bsrs, 



A A, so that their points just enter the small interstice be- 
tween the pressing blocks. • The parts A, E, F, and. G thus 
put together are then inserted into the hole in the material, 
B, and the hydraulic press, D, is connected to the bars, A A, 
as above described. Th» press, D, has a plunger, d d 1 , the 
front part, d 1 , of which projects between the tension bars, 
A A, as shown, and is formed either as shown in enlarged 
cross section at Fig. 4, or as at Fig. 5. To the back end of 
the press, D, is fixed the pump, H, worked by means of the 
handle, L, and inclosed in the reservoir, I, containing the 
water required for working the press. 

The press being put in action the plunger forces the double 
wedge G forward between the pressing blocks, F, thereby 
forcing these asunder in an angular direction, and, conse- 
quently, causing them to exert a powerful bursting strain 
upon the sides of the hole. By forming the inner surfaces of 
the pressing blocks inclined, corresponding more or less with 
the taper of the wedge, this first expansion of the blocks 
may be effected in a more or less parallel direction instead of 
angular. The object of the clearance box is to allow of the 
points of the wedges being driven past the inner ends of the 
pressing blocks, so as to effect an increased expansion of 
these ends ; where this is not required the clearance box may 
be dispensed with. The double wedge, G, having been driven i 
into the required extent, the press is detached from the ten- I 
sion bars, A A, which is effected by first opening a passage of 
communication llptween the reservoir, I, and cylinder, D, by 
means of the screw, J, so as to allow the water to flow from 
the latter back into the former, after which the press is 
pushed forward slightly, so as to release the T-heads of the 
tension bars from the lugs, c, whereupon the tension bars are 
sprung open and {lie press removed. Another wedge, G 1 , 
shown enlarged at Fig. 7, is now placed between the tension- 
bars, A A, so that its point fits into the space, g (Fig. 6), 
formed between the two parts of the double wedge, G. To 
facilitate the correct insertion of the wedge, for this purpose a 
handle, K (Fig. 8) is screwed into the rear end thereof, which 
is removed when the wedge is in position. The press is then 
again attached to the tension bars, and the wedge, G 1 , is 
forced in between the two parts of the double wedge, thereby 
effecting a still greater expansion of the pressing blocks ; and 
in like manner one or more other wedges may be consecu- 
tively forced in, as indicated at Figure 2, until the accumula- 
ted pressure thus produced is sufficient to break down the 
mass of coal or other material operated upon. 

The invention can also be modified so as to employ screw in- 
stead of hydraulic power. The arrangement of the tension 
bars and pressing blocks is similar to that used with hydrau- 
lic power ; but the hydraulic press is replaced by a frame 
wherein is a slot with a worm wheel in it, fitting with a fe- 
male screw thread upon a screw spindle formed with flat up- 
per and lower surfaces, and passing through corresponding- 
ly-formed holes in the bosses of the frame, so that it can 
move through but cannot turn in the latter. In gear with 
the wormwheel is the worm, the spindle of which is carried 
by brackets on the frame, the ends of the spindle being 
formed to receive a ratchet lever for rotating the same. The 
ends of the tension-bars are formed with lugs, which catch be- 
hind keys bearing against other lugs formed on the frame, so 
that the frame is by this means connected to and disconnected 
from the frame by merely inserting the keys, and without 
having to spring open the tension bars. As the projecting 
ends of the tension bar may thus be made considerably 
shorter than in the previously-described arrangement, this 
mode of connecting the tension bars might with advantage 
be employed in that case also. By rotating the worm wheel 
by means of the worm the screw spindle is advanced, and is 
caused to force the wedge between the pressing blocks, as in 
the hydraulic arrangement. 

Messrs. Jones and Bidder do not limit themselves to the 
precise details described, as these may, of course, be various- 
ly modified without departing from the nature of the inven- 
tion. Thus, for instance, where only one wedge requires to 
be driven in, the arrangement may be reversed — that is, the 
wedge may be placed at the inner end of the tension bars, 
with its point facing the pressing blocks situated at the front 
end, and which are then forced in by the press so as to cause 
the wedge to enter between them, or the wedge might, in 
that case, be drawn forward by the press against the pressing 
blocks ; but what they specially claim is — first, the construc- 
tion and employment of apparatus for breaking down coal, 
slate, stone, and other minerals, wherein two or more wedges 
are caused to be driven consecutively by hydraulic or screw 
power between the surfaces of the material to be broken 
down, in such manner that the pressure exerted at one and 
the same point can thereby be increased at will ; and, second- 
ly, the arrangement of tension bars connected in a readily 
detachable manner to an hydraulic press or frame carrying a 
screw spindle, operating in combination with pressing blocks 
and one or more wedges. 
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Singular Case of Poisoning by a Fly. 

We learn from the Troy Press that Captain Green, of that 
city, Deputy Inspector of Boilers and Assistant Engineer of 
the Fire Department, about a fortnight since (August 25), was 
bitten by a common horse fly, which had been feeding on car- 
rioj, and had communicated the poison. The wound was on 
his right hand, between the thumb and index finger, and he 
soon experienced considerable pain,which gradually increased. 
The bite was at first supposed to be from a mosquito, and 
treated accordingly by a druggist, and afterwards by a phy- 
sician. The pain and swelling continued to increase, and 
erysipelas setting in, a surgeon was consulted and pro- 
nounced it a bite by a fly. Medical treatment has succeeded 
in placing Mr. Green out of danger, but it will be a long time 
before he can recover the u»e ot his arm. 



The Oldest Circular Saw. 

Messes. Editors :-^I noticed in your valuable paper of 
September 11th an article entitled, " First Circular Saw," by 
Lemuel Read. 

I have a circular saw in my possession which I obtained 
in the year 1827, and have kept it on account of its an- 
tiquity, as I was informed that it was the first circular saw 
ever forged in America. It was made in the year 1792 by 
Benjamin Bruce, of New Lebanon, N. Y. It is 12J inches 
in diameter, and very different from saws in use at the pres- 
ent time, having an eye in the center If inch square and six 
slots in the plate to keep the saw 
from heating when at work, thus 
the teeth are three to one inch, 
and filed about the same angle as 
a common hand saw. I am in- 
formed by an aged person, now 
living, that he came here in the 
year 180G, and there was at that 
time a circular saw in use for 
edging boards and sawing rims 
for spinning wheels, and had 
been in operation 3 or 4 years. 
The idea of a circular saw for cutting boards was taken from 
a small saw first made of tin and used in a turning lathe by 
Amos Jewett, of New Lebanon, N. Y., a clock-maker ; and 
he made use of it in cutting the teeth of wheels, which were 
V-shaped, for his clocks. I have conversed with him in my 
younger days upon the subject, but never ascertained the 
time to date his first experiment with circular saws. We 
have a large building standing in our village of which the 
covering and floors were edged and matched with circular 
saws in the year 1815 or 1816. So I think friend Read is 
not at the top in antiquity. Geo. M. WiCKERSHAm. 

Shaker Village, New Lebanon, N. Y. 

[We remember to have seen and examined the Bruce saw 
a few years ago, when visiting the Shakers at New Iiebanon. 
Friend Wickersham then called our attention to it as being 
probably the oldest circular saw in the country. If any of 
our readers can refer to one of earlier date we hope they will 

write us the particulars. — Eds. 

.» — m 

Curious Antique Astronomical Watch. 

Messrs Editors : — The very interesting account in your 
paper of 21st August of the great astronomical clock of 
the Beauvais Cathedral, and also of the Strasbourg Cathedral 
clock, reminds me of an astronomical watch that I often de- 
light to look at, which is no less remarkable in its way. A 
short review of its performances may interest your thousanus 
of readers, as it is a curiosity of science and mechanism. 

It is not one of those mere mechanical toys contrived to 
amuse the monarchs and other grown-up children of luxury 
of a century or two back, which, besides keeping incorrect , 
time, when running at all, could be made (by touching cer- 
tain springs or otherwise) to strike a bell or play a few bars 
of music, or display soldiers moving past a window in its 
face. On the contrary, this elegant watch, made in the 
highest finish and good taste, and without a tawdry orna- 
ment, is a perfectly reliable time-piece. It performs all its 
movements with the most accurate punctuality, showing the 
exact time of day, the hour, minute, and second, the month, 
the day of the month and of the week, the age of the moon, 
the moon's phases, the zodiacal and planetary phenomena of 
the present time, etc. 

In outward appearance, it is a plain gold watch, with two 
enameled faces protected by crystals. Each face, with its own 
features, will be described separately. Its size is two and three 
eighths inches in diameter and about five eighths of an inch 
in thickness. 

The principal face exhibits three dials, two smaller ones 
occupying opposite positions in the upper and lower halves 
of the greater dial. Above this face on the rim orthe case, 
is the legend, in Roman capitals, " INCERTA EST HORA, 
AETERNA RESPICE," which may be rendered, The hour is 
uncertain — look at things eternal. 

The outside edge of this face contains a circle divided into 
seconds, and traversed by an independent second hand once in 
every minute ; while balanced on the same central point is 
another similar delicate hand which makes its circuit only 
once in two years ! one end pointing to the months, the other 
to the twelve signs of the zodiac corresponding with each 
month in the year. The figures representing these signs are 
most exquisitely done in miniature, in black on the fine white 
enamel face, as is also the lettering of the names, in French, 
of the months. 

The divisions and subdivisions of this and every other dial 
are spaced with geometrical precision, and the works perform 
their part so accurately that the point of each one of the 
twelve hands of this watch arrives at the proper instant ex- 
actly on or over its marked position, a proof of the superiority 
of the workmanship. 

The upper small dial on this face has three hands pointing 
severally to the day of the month and the days of the week, 
in French, and their corresponding celestial bodies in the fol 
lowing order : The sun, the moon; the planets Mars, Mer- 
cury, Jupiter, Venus, and Saturn. The lower small dial on 
this face shows the hours and minutes in the usual manner of 
watches. Below this face, on the rim of the case, is the in- 
scription, Tempus rerum imperator — " Time, the ruler of all 
things." 

The opposite face of this superb watch presents the same 
general arrangement of three dials, but the larger dial is 
also divided into equal upper arid lower parts, the latter 
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enameled in black to represent night, with the moon, stars, 
etc. This dial is figured differently from modern dials, hav- 
ing 24 hours, 12 for the day and IS for the night, with the 
subdivisions and hour and minute hands accordingly. On 
the case around the lower and dark half of this dial is the 
inscription, Sapiens insipientibus sicut luna in node — " The 
wise man to the ignorant is as the moon to the night." On 
the case around the upper half of the dial is engraved, in 
Italian, Nan m son tenebre per eld creo la luce — " There is no 
darkness for Him who created the light." 

In the dark half of this dial is a smaller dial with hands 
showing the age of the moon, the moon's jphases, and the 
day of the lunar month. The small dial in the upper half of 
this face has an index gage and pointing hand for regulating 
the grand movement, which controls tie entire twelve hands 
and movements. Being also wound up as well as regulated 
from the outside, the works within are permanently closed 
from dust as well as excluded from prying and meddlesome 
curiosity, to which precaution we attribute its present perfect 
condition, being more than two hundred years old. The dur- 
ability of watches when well made is very remarkable. 

This valuable, complicated, and beautiful piece of mechan- 
ism is in perfect running order, and performs with astonishing 
precisian in all its movements. It is a French watch, made 
by Robert ot Courvoisier. It musthaveoccupiedmanymonths, 
perhaps years, of time and labor in its construction, and 
though it is small and handy enough to be carried in the rich 
man's pocket, it is well worthy a high place in the cabinet 
of the gems of science and art. It is now the property of 
Mr. P. W. Chamberlain, 233 Hanover street, Boston. 

F. H. F. 



unpainted surface is not tenacious ; oil makes it less so. The 
former holds the jar .together. The latter offered no resistance 
to the outward expansion of the bottom of the jar (caused by 
its own weight) and consequent opening of the crack. Z. 
Pittsburgh, Pa. 



A Night Gun-Sight Wanted. 

Messrs. Editors : — Could not some one invent a contriv- 
ance for illuminating the sights of guns and rifles at night, 
so as to enable to shoot with certainty when- dark ? Every- 
one knows what difficulty attends taking aim with.rifles when 
dark. Might it not be done by a small electric spark on each 
sight, produced by a miniature battery, concealed in the stock 
of the rifle or gun, and led to the proper place by a thin cop- 
per wire, covered with silk thread, and which could be re- 
moved or put on at pleasure ? 

I leave this idea to some inventive genius, and I have no 
doubt, by producing some simple and easy-managed contriv- 
ance, a patentee might make a good thing for himself and 
earn the thanks of many a sportsman and frontiersman, if 
not a glorious place in history. Frontier. 

New Mexico. 



Steam an* Mot-Water Pipes. 

Messrs. Editors : — In an article on the causes of fires in 
manufacturing establishments from steam pipes, etc., in your 
paper of the 4th inst., I notice the terms steam and hot-water 
pipes, are so commingled that, one would suppose that they 
were so nearly alike as to produce the, same results, the only 
real difference being a few degrees in temperature. 

In a steam heater a portion of the water (at least that in 
the pipes) is converted into steam before the fixture operates, 
while a hot-water heater, properly constructed, is simply a 
circulation of water, filling boiler and radiators, warmed, but 
never reaching so high a temperature as to form steam, and 
working with the same pressure that is sustained by the lead 
pipes of the plumbing fixtures in our houses, consequently 
no more liable to explosion, and limited to a temperature of 
200° at the boiler there is about as much - danger of a plumb- 
ing job setting the house on fire as from a properly-construct- 
ed hot-water fixture. 

My impression is, that in all the cases where hot-water 
pipes have been reported as producing the effects described 
they wore in reality steam pipes. 

To save the material requisite in the radiators for heating 
at a very low temperature is the inducement to use steam. 
If specifications for constructing hot-water heaters required 
that the requisite heat in the rooms warmed, say 70°, should 
be produced with not exceeding 200° at the boiler, there 
would be no such chemical action as Mr. Braid wood describes, 
or consequent danger from fire, not to mention the superior 
quality of heat obtained from surfaces at such low tempera- 
tures. A Subscriber. 

Baltimore, Md. 



Railway Ties. 

Messrs. Editors : — In reading a recent answer to a corres- 
pondent in your paper, touching the life of oak railroad ties, 
stone ties, etc., a few practical thoughts, the result of 14 years' 
experience, suggested themselves. 

The lasting of oak ties depends very much upon the man- 
ner of putting them down, and the condition of the wood at 
the' time they are laid. Take a red-oak tie from the stump 
with all the sap in and it will not last three years ; but if 
piled up and well . seasoned before laying, it will last six 
years. The same remarks will apply to white oak. 

There is > often a great deal of carelessness on the part of 
the foreman of repairs in this particular. 

Speaking of stone ties, I think the day is not far distant 
when wrought iron stringers will be used, broad on the sur- 
face, so as not to sink under pressure, and bolted together. 
There would be sufficient spring on such ties, and the rails 
can be thoroughly fastened to them. They would not pre- 
sent the rigidity of stone blocks, or fail in durability. 

Belvidere, N. J. Jacob Stone. 



New Wall Covering. 

Messrs. Editors : — In the concluding remarks of Mr. 
Wight's paper on " Fire-proof Construction " in your issue of 
the 28th ult., the following remarks occur : " The stone slabs 
of Mr. Eidlitz are the only rigid material thus far used suc- 
cessfully with iron beams — they are doubtless the hand- 
somest material that can be used for that purpose, but are 
open to the objection of being heavy and expensive" — it will 
be pertinent to our inquiry, therefore, to ask if there are any 
other rigid' materials adaptable to this purpose, and possess- 
ing the desired qualities of lightness and cheapness. Fur- 
ther on, he remarks that " the cheapest material for wall 
covering in natural materials would be slabs of white mar- 
ble, which would cost $1'50 per foot, and three coat plas- 
tering laid on iron lath $1'34 per foot." I would inform Mr. 
Wight that there is in use by the architects of the South- 
west, a composition called by the inventor Lithomailite, pro- 
duced by a method of hardening and marbleizing plaster of 
Paris, and giving it a high and durable polish. This, I think, 
is the desideratum in fire-proof buildings, with the material 
advantage over marble slabs and plastering, that it does not 
cost over one seventh the price of either of the above styles 
of finish. It can be put on walls or ceilings in ashlers to 
suit, at twenty cents per foot. An office 20x40 — 16 feet high, 
finished with marble slabs would cost for the walls alone 
$2,886, while both ceiling and walls could be finished in 
Lithomailite for $544. The imitations of precious marbles in 
it are inimitable. It is hard enough to shiver a door knob or 
key when slammed against it. It has the hearty indorse- 
ment ot the leading architects of the South, and is the 
strongest and most elegant substitute for plastering that I 
have seen in a building during an experience of over thirty 
years. Q. W. Lincoln. 

Memphis, Tenn. 

Explanation of a Curious Phenomenon. 

Messrs. Editors : — You are herewith offered an explana- 
tion of your " Curious Phenomenon," published a few weeks 
ago. 

Subject: Jar cracked across the bottom. Jar leaks on hard, 
unpainted surface ; is tight on painted surface. 

A painted surface is tenacious ; oil makes it more soj An 



Testimony of an Advertiser. 

In a recent issue under the head of " Business Hints," we 
took occasion to speak of the value of the Scientific Amer- 
ican as an advertising medium. We are frequently receiv- 
ing evidences of the correctness of our statement from adver- 
tising patrons, an example of which we present herewith : 

You are following my wishes. You may continue to adver- 
tise until I notify to the contrary. I have found during the 
short time I have had the cupola notice in your paper it has 
called the attention of iron founders to my improvement, and 
increased my orders and sales more than all the circulars I 
have ever sent, and I am compelled to believe and free to ad- 
mit that the Scientific American is the best paper for me- 
chanics to advertise in I know of. Abiel Pevy. 

Lowell, Mass. 



(For the Scientific American.) 

THE MANUFACTURE OF PLATE GLASS IN ENGLAND 

AND THE UNITED STATES. 



BY THOS. LOCKWOODE. 



It is curious to note, that while the glass manufacture in 
most of its forms has prospered in this country, and factories 
have multiplied almost without number, yet the manufacture 
of plate glass has been almost quite left out, and there is at 
present but one rough plate glass works in operation in the 
United States, and only one in process of erection. 

We propose, therefore , to describe the processes connected 
with its manufacture in England, hoping- that our efforts will 
be of some use, or, at any rate, will be of interest. There are 
at present six plate glass factories in England ; namely, three 
at St. Helens, Lancashire — the British plate glass factory at 
Ravenhead, the Sutton Company, and the Union Company — 
one at Newcastle-upon-Tyne, one at London, and one at Smeth- 
wick, near Birmingham. The British company is the oldest 
established, having been in successful operation nearly 200 
years, the manufacture having been introduced from Venice 
somewhere in the seventeenth century, and established at 
Ravenhead shortly after. Three of these British factories melt 
their " metal " in the Siemens furnace, a process which is also 
used by the works now in existence in Massachusetts. The 
process of melting and casting the glass may be familiar to 
some, but it will be new to most of our readers. The mixture 
was formerly melted for twenty hours in a pot or crucible/and 
then ladled out into another vessel called a " cuvette," which 
was placed by its side in the furnace. But jthis operation is 
now dispensed with, and the glass is cast direct from the pot 
after a melt of from fifteen to twenty hours. A description 
of one factory will necessarily be a description of all, and 
therefore we will give an account of the Birmingham factory 
from personal observations made at that establishment. 

The casting house is a building of about one hundred yards 
long by twenty-five wide. The furnaces are in the center of 
the building and the annealing ovens are arranged along the 
whole length of the room on both sides. The pot room, mix- 
ing room, and coal sheds, are arranged conveniently around 
the outside of the building. The mixture being placed in the 
melting pot, by installments — three fillings being the usual 
number — is gradually melted down into a homogeneous mass; 
its perfect fusion is tested by dipping an iron rod into the pot, 
and drawing a portion of the metal out with it. When the 
metal is ready for casting, it is allowed to cool down for about 
an hour. The furnace is then opened and a pair of tongs ar- 



ranged on wheels, is thrust into the furnace and made to clasp 
the pot, which is drawn out ".and placed on a carriage running 
on a railway to the casting table. The contents are skimmed 
until all the dross is removed, and the pot is then run up to 
the side of the table where it is lifted by a crane and tilted 
over on to the casting table, a large mass of cast iron, about 
twenty feet long, with side ribs to prevent the metal from 
flowing off. It is then rolled by a massive iron roller, and as 
soon as the plate is cool enough to admit of its being moved 
without crushing it, it is slid off into the annealing oven, 
which is just on the other side of the table. The table is also 
on rails, so as to admit of being moved from one oven to an- 
other. The plates, after being placed in the annealing ovens, 
are allowed to stay there, from a week to ten days — the longer 
the better. When taken out they are either taken to the 
grinding shed to be submitted to the second process or cut 
into proper sizes and sent away as rough plate, to be used as 
skylights, pavement, etc. The plate to be finished for look- 
ingglasses, windows, etc., is then laid on a grinding bench, 
which may be briefly described as follows : The machinery is 
nearly all under ground, in a vault, which runs the whole 
length of the room. The driving shaft from the engine runs 
in this vault, and is supported by bearings between every 
bench. This shaft is horizontal and drives a vertical shaft by 
means of bevel gearing. The upright shaft carries a clutch 
for the purpose of starting and stopping the machine. The 
vertical shaft is in the center of the machine, the working 
part of which is ten feet square, and which has four corner 
shafts ; each of the five shafts has a crank which, ii! turn, 
supports and moves a fly, which is literally a square of cast 
iron having long rods extending from it on both ends, which 
move with an alternate rectilinear motion, and with a kind 
of lateral swing at the same time. The glass is laid down 
and fixed with plaster, on firm stone tables, one on tach side 
of this machine, and these connecting rods move runners 
over them at a rate of sixty revolutions per minute. The 
runners are composed of a wooden framework, faced with 
either iron plates, or with another plate of glass, and sand 
and water are thrown between the two surfaces by a boy until 
the whole is sufficiently ground. The Birmingham company 
have in operation t wenty-six grinding machines, which turn 
out a total weekly product of upwards of twelve hundred feet 
of glass. It should be stated that after the sand grinding, 
emery of three different degrees of fineness is used before the 
plate is taken, up. _ When the glass is fully ground it is raised 
up and taken to the smoothing shop, where it is smoothed. 
Formerly this operation was performed entirely by hand, the 
plates of glass being laid one upon another, having courses of 
emery running from No. 4 to No. 7 between them, and being 
plentifully supplied with water. This operation is very sim- 
ilar to grinding, but is a great deal finer and slower. It is 
now almost universally performed by machinery, the machine 
being on the same principle as the grinder, but with a speed 
of only fourteen revolutions a minute, whereas the grinder 
has sixty. When the glass is smoothed it is taken to the pol- 
ishing shop, where the finishing process for window plate 
is given. In the polishing room the glass is again laid on 
tables and the polishing is performed by means of two bars, 
which run longitudinally over the glass, carrying blocks 
which are covered with felt ; the table on which the glass is 
fixed by means of plaster, at the same time traveling, alter- 
nately from right to left, and vice, versa. The glass, during 
the process, is sprinkled plentifully with a mixture of the red 
oxide of iron aDd water until sufficient po^sh is given, when 
the plate is taken off and taken to the warehouse, or, if re- 
quired to be silvered, it is carried to the silvering room, where 
that process is performed. However, this process is so well 
known that it is needless to describe it. Large quantities of 
this glass are sold in the country and much of it is also ex- 
ported. So much for British plate glass. 

We will now turn to the American side and see what is the 
progress of plate glass there. Some fourteen years ago an 
attempt was made by a New York company, to commence a 
factory at Williamsburgh, N. Y., and one or two plates, were 
really cast, but the enterprise failed. A short time after a 
couple of window glass blowers and a few capitalists made 
the attempt at Chelsea, Mass., and shortly after at Lenox, in 
the same State, still in operation there, and the one alluded 
to above. It was attended with a large measure of success in 
the casting of rough plate. Some years ago they commenced 
experiments with a view to polishing, and a gentleman from 
Chicopee.in conjunction with some of the stockholders of the 
company, have patented an invention for that purpose, but 
from some cause or other they do not seem to be making much 
progress. Last year they commenced using the gas furnace 
of Siemens, and are still using it. For a long time the Lenox 
works was the only establishment of its kind in the United 
States, but now a rival is to appear on the scene. This is 
situated at New Albany, Ind., and is owned by Capt. J. B. 
Ford, a gentleman whose public spirit has done much for that 
city. He has already set in motion several founderies, glass 
and other factories, and last winter turned his attention to 
plate glass. He is about to commence its manufacture on a 
"large scale, and the buildings for that purpose are far ad- 
vanced towards completion. He expects to make glass by the 
middle of October. Mr. Bankard, one of the original plate- 
glass makers of Lenox, has been engaged by Capt. Ford to 
superintend the making of his glass. Capt. Ford intends to 
commence polishing immediately, on the European plan, and 
to effect this has ordered several machines from St. Helens, 
England, and has the services of an experienced glass polish- 
er from that country; The word fail is not in Capt. Ford's 
dictionary, and this enterprise cannot fail of success. 

As soon as this enterprise gets fully under way the readers 
of the Scientific American are promised a detailed ao 
coiHjt of the establishment; 
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Improvement In Turbine Water Wheels, 

It is a well-known fact that whenever the flow of water 
through the buckets of a turbine wheel has its velocity di- 
minished by the lowering of the head, a better result Is ob- 
tained by diminishing the spaces between the buckets. 

The writer has often descended, in such an emergency, into 
the wheel pit to adjust the buckets of one of these wheels 
which were supplied with movable plates at their outer bor- 
der, held by set screws ; a tedious 
operation and one requiring great 
judgment to perform with any ap- 
proximation to accuracy. 

The invention herewith illustrated 
is intended to furnish a simple and 
ready means whereby the buckets 
may be adjusted as the head varies, 
either while the wheel is in motion 
or at rest, by hand, or by the action 
of a regulator. 

Fig. 1 is a perspective view of a 
center discharge wheel with por- 
tions of some parts broken away to 
show better the construction of other 
parts. 

The toothed wheel, A, has a fe- 
male screw cut through the hub, 
which plays on the male screw, B, 
elevating it .or permitting it to fall 
as desired, through an oblong open- 
ing in the supporting framework, C. 
The oblong opening fitting over the 
oblong shank, D, of the screw, B, 
prevents its turning on its vertical 
axis, while it is free to move upward 
or downward as the wheel, A, is ro- 
tated one way or the other. 

The head of the screw, B, is a rect- 
angular frame, E, through the lower 
horizontal part of which an opening 
admits a shaft, Rr whitfh descends 
through the hollow shaft, Q, of the 
water wheel, to the interior of the 
water wheel. An upper and an under 
collar, H and I, are fastened to the 
shaft, F, by set screws, as shown in 
the engraving, so that F must obey 
the motion of the screw, B. The 
water-wheel shaft, Q, rests upon the 
usual step at the bottom of the 
wheel. 

The lower end of the water-wheel 
shaft, O, is slotted to permit the pas- 
sage of horizontal arms, J, attached 
to an enlarged portion, K, of the 
shaft, F. The arms, J, with the 
circular frame, L, and slotted brack- 
ets, M, attached to L, rise and fall 
with the shaft, F, as acted upon by 
the screw, A. The slotted brackets, 
M, are inclined to the circular frame, L. In the slots of these 
brackets (one to each bucket) play pins, N, fastened by a screw 
bolt to the top edge of the buckets, 0. The receiving, or outer 
ends of these buckets are fixed, being cast with the rim of the 
wheel ; the inner, or discharging ends are movable, being 
pivoted to the fixed ends of the buckets in the manner of a 
rule joint. 

The operation of the parts is as follows : As the wheel, A, 
is turned to the left or right,the shaft, F, is lifted or depressed, 
carrying with it the parts, J, K, L, and the brackets, M. The 
inclined slots of these brackets act upon the pins, ~N, and 
these being attached to the movable inner, or discharging 
ends of the buckets, open them or close them as desired. 

The upper part of the rim is recessed to allow the motion 
of the pins, and at the same time to allow the top of the 
bucket to move closely to the rim. The pins are thus placed 
above the current of water and out of its way. 

Fig. 2 shows a plan of the buckets, pins, and slotted brack- 
ets, when the buckets are pivoted to swing horizontally. 



consists almost entirely of phosphates of lime and magnesi a ' 
which are so abundantly present in the ash of different varie' 
ties of grain This bone-earth must exist in the soil. The 
plant draws it from ±he earth by its roots, the cow eats it 
with the herbage she crops from the field, and parts with it 
again in the milk she produces to feed her young. The calf 
sucks the milk, and works up the phosphates it contains 
into the form of living bones, adding daily to their size and 




NEWLIFS IMPROVED TURBINE WATER WHEEL. 



weight. Without bone our present races could not exist. It 
forms the skeleton to which the softer parts are attached and 
by which»thcy are supported ; but the life of the animal be- 
ing at an end the bone as a living thing is discharged and 
falls to the earth, new plants taking up its phosphates again 
to send them forward on a new mission into the stomachs of 
other living and growing animals. 
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Fig. 3 is an elevation of the buckets when pivoted to swing 
vertically, showing an extension of the principle to wheels of 
this description. It will thus be seen that the improvement 
is equally applicable to turbines of all kinds, and not only 
does away with a great inconvenience but adds to their* 
efficiency. 

Patented, March 9, 1869, by Jesse Newlin, whom ad- 
dress for further information, care N. W. Newlin, 2203 Cherry 
street, Philadelphia, Pa. 



THE SOIL, THE PLANT, AND THE AMIMAL. 



How- much stronger at every step becomes the likeness be- 
tween the soil, the plant, and the animal ; how much closer 
their connection, how much more indissoluble the union that 
binds them together. When dry bone is burned, the ash 
that remains behind amounts to two thids rits weight, and 



Improved Gas Process. 

The Evening Post, of this city, reports that Professors Silli- 
man and Wurtz have discovered a new and cheap method of 
producing a superior illuminating gas. The first step is to 
bring very highly heated steam into a clay retort, in which 
pure anthracite coal is burning. The coal is purely carbon ; 
the steam, of course, consists of the same elements as water 
— that is, the two gases, oxygen and hydrogen. Now, the 
oxygen of the steam combines with the coal or carbon, and 
forms the gas known as oxide of carbon, leaving also the hy- 
drogen gas free. These two gases are thus produced in equal 
volume.' They are both easily combustible, and burn with 
an intense heat ; although they give, when burning, hardly 
any light. 

These gases are then mixed with the common illuminating 
gas, made by distilling bituminous coal. The mixture, it is 
found by experiment, forms a brilliantly-burning gas, which 
is better, in some respects, than the best of that with which 
our houses are usually lighted ; for example, it is more per- 
manent under exposure to severe cold. But the main advan- 
tage is in the saving of expense. It is plain that this method 
turns water, and the whole weight of anthracite coal used, 
into illuminating gas ; while the old process yields in gas 
only the volatile part of the bituminous coal thrown off in 
distillation. 

"Messrs. Sillim an and Wurtz, assures us," says the Post, 
" that they are able practically to add fifty per cent to the 
amount of illuminating gas obtained from a given expendi- 
ture of coal, or, what is the same thing, to save one third of 
the fuel now used in making gas." 



Stbbbt Crossing. — John Simpson of Cleveland proposes a 
a plan for street crossing by means of a bridge approached by 
double inclined planes instead of stairs, which are more easy 
of ascent, but the difficulty is still to be overcome. Property 
owners object to a bridge fronting their premises, and what is 
wanted, is some means of crossing that will take the place of 
a frowning structure above ground. 



The Diffusion of Scientific Information. 

In an able address delivered before the graduating class of 
the, Cambridge Divinity School at -the close of the summer 
term this year,John Weiss said a great many forcible and bril- 
liant things. Among these, none has struck us as showing 
so exact an appreciation of the tendencies of the age as the fol- 
lowing remarks upon the general diffusion of scientific infor- 
mation in a popular form, and the avidity with which this in- 
formation is sought by the American mind. 

" Human nature is learning to ask very intelligent and em- 
barrassing questions, while its religious exigences are the 
same that they*ever were, and have to be harmonized with 
knowledge. Here you may have been taught to gage and 
appreciate past epochs of spiritual development, and to note 
their connection with various mental states, and you have in- 
dulged religious feelings. But now you are about to dis- 
cern, by contact with men in vital society, what is essential 
religion, in order that your service may be timely for this 
race, and country. The past may be the soil that holds your 
roots, but not a ball and chain around the ankle. If you un- 
dertake to drag the dogmatic life of nineteen centuries across 
the face of the country, your traces will be marked by denu- 
dation of the fertility that would prefer your bold husbandry. 
You go forth to quicken the native germs that lie waiting to 
succeed the old crops, when decay or the ax shall clear the 
land. " Instead of the thorn shall come up the fir tree, and in- 
stead of the brier, shall come up the myrtle tree." 

" Cheap publications of every kind spread the moods of the 
period far and wide. Their range passes through all the spec- 
ulative forms, and all the emotions which the world at any 
time has known. The very richness is a cause of the dis- 
traction. Thought is unconsciously embarrassed as so many 
departments throw wide their doors at once, and displSy their 
collections. And there is no statement too scientific to resist 
the intentions of popular treatment. It is macerated, dissected, 
volatilized, put up in packages for the trapper and emigrant. 
Every condition of half knowledge appropriates it. People 
who are troubled with imperfect nutrition will snatch, at 
every railway station, a gulp of spectrum analysis, primeval 
man, the correlation of forces, spontaneous generation, social 
statics, Carl Vogt's impetuous atheism, Mr. Darwin's pangen- 
esis, Professor Huxley's non-committal protoplasm, and the 
last message from the summer land. 

" The scientific mind is making the whole world at once its 
laboratory and auditorium ; and among the hearers there is 
no distinction of person, color, sex, or previous preparation." 



GODDAKD'S DETACHABLE CALKS FOE HOKSESHOES. 



The object of this invention is to furnish a cheap, durable, 
and efficient calk, easily adjustable; which shall prove a pro- 
tection against slipping, and shall bear entirely on the shoe, 
not injure the hoof, or cause discomfort to the horse when 
shod according to the method proposed. 

The inventor claims that it will not cost as much as the 
blacksmith's charge for calking a shoe as now performed ; 
that it will keep sharp and will prove a great saving of time, 
as every driver can adjust his own calks as he needs them. 

The engraving illustrates the appearance of this calk when 
fastened to the shoe or the foot of a horse, and also gives a 
sectional detail showing the construction of the calk and the 
mode of fastening it to the shoe. 




The shoe proper is of the ordinary form, minus the toe 
calk, in the place of which two of the adjustable calks are 
used, one on each side of the toe. 

The calk is provided with two clasps, as shown in the sec- 
tional detail, one of which passes over the inner side of the 
shoe, and clasps down upon the top of the shoe on the inner 
side. The other passes upward across the outside of the shoe, 
and rests not only against the shoe but the outer side of the 
hoof. It is held in this position by a screw passing obliquely 
downward through the outer clasp till its point reaches and 
rests upon the top of the shoe. The calk is made of material 
best adapted to withsta-n-d wear, and of a form best calculated 
to give a firm hold "to the foot in traveling. 

This improvement was patented through the Scientific 
American Patent Agency, May 25, 1869, by Rev. Kingston 
Goddard, D. D., of Richmond, Richmond county, Staten Island, 
N. Y., who may be addressed for State, county, or shop rights 
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THE AVONDALE COLLIERY DISASTER. 



On the 6th inst. the telegraph wires transmitted news 
throughout the land that appalled every heart ;one hundred 
and ten men, the dispatch informs us, were buried in a mine 
at Avondale, Pa., the only source of egress from which was 
cut off by a merciless conflagration, and there was little, if 
any hope that a single man would be rescued. 

The worst fears have been realized ; the bodies of the 
minors have been found huddled together smothered, after 
making such futile efforts as lay in their power to isolate 
themselves from the poisonous gases which filled the mine. 

The heart-rending details of this sad catastrophe have been 
given to the public through the daily press, and we will not 
dwell upon them. Liberal donations have been made for the 
relief of the bereaved families of the miners with a hearty 
promptness which rpeaks volumes for the philanthropy of 
the country. 

It is due to the Delaware, Lackawana, and Western Rail- 
road Company to say yiat its action since the occurrence of 
the accident has been all that ought to have been expected. 
We are sorry to say that we do not think the disaster need 
have occurred, and that it might have been prevented at a 
less expense than the company has incurred in its efforts to 
soften the blow to the afflicted survivors. Common-sense and 
humanity would seem to demand that men exposetl to the 
perils of coal mining should not be forced to depend upon a 
single narrow avenue of escape, liable to be cut off at any 
moment by an accident of this kind. 

It is evident that the method in which coal mining is con- 
ducted is behind the age. Gigantic enterprises in engineer- 
ing are conducted to brilliant success in other departments, 
and yet year after year coal miners are forced to go down to 
suffocate beyond the reach of help, or to be suddenly struck 
down by some fatal explosion. 

We are glad to see that the subject of averting these cal- 
amities is claiming the earnest attention of scientific investi- 
gators and engineers in England, and the heart-rending dis- 
aster at Avondale will not be an unmixed calamity if the 
lesson it teaches be generally heeded in this country. Our 
European exchanges inform us that Mr. H. Bessemer, the well- 
known "improver of the manufacture of iron, has suggested 
a remedy which seems likely to avert explosions. Gas in 
incased burners having combustion supported by compressed 
air will give a very bright light for a long distance ; and by 
these lamps being placed at intervals in the mine, the use of 
the " Davy " can be dispensed with. The gas is fed from the 
ground above the mine, and the great air pressure within the 
lamp will force out the products of combustion, so that the 
gases in the mine will not be able to enter and explode. In 
the talked-of tubular tunnel to connect England and France 
this idea might also be utilized. All that compressed air can 
do is as yet uncertain; for if it be without and within a man 
simultaneously, life is supportable, and the brightest light 
beneath the waters in diving explorations or the laying of 
submarine foundations is ever desirable. 

One thing should however be insisted upon, that a single 
avenue of entrance and exit to a coal mine shall no longer 
be deemed sufficient, and the miners will be sustained by the 
public press in demanding that more ample means of escape 
be provided. 

A method for preventing explosions in mines, ha ing their 
origin in blasting, will be found in another column, with an 
engraving illustrating the apparatus employed. 



We are in receipt of our annual crop of inquiries in regard 
to Van proper adjustment of hot-air furnaces, which we will 
attempt to answer as briefly, yet comprehensively as possible. 

The apparatus for heating buildings with hot air may be 
divided into seren parts ; namely, the fire-box and flues in 
which combustidh in performed ; the chamber through which 
the air passes to be heated ; the cold air pipes leading to this 
chamber ; the hot air pipes leading from it to the registers ; 
the registers which admit the air to or close it off from the 
apartments to be heated ; the external registers or openings 
which admit the cold air ; and, lastly, the registers by which 
the exhausted air is permitted to escape from the apartments 
to make way for the warmed fresh air which enters. We 
have here a complicated apparatus, each part of which is es- 
sential to the perfect working of the whole ; and the wrong 
adjustment of any may defeat the end sought ; namely, to 
heat and ventilate equally and perfectly all the apartments 
connected with the apparatus. 

The fire box should be cast very thick and heavy, the bet- 
ter to guard against sudden fluctuations of temperature caused 
by neglect in firing, or an overcharge of coal. The grate 
should be sufficiently open to admit of a good draft, and the 
dampers should fit accurately. In many cases the damper 
communicating directly with the smoke-pipe intended to be 
opened only in kindling the fire, becomes warped by the heat, 
so that it can only be imperfectly closed, and much of the 
heated gases passes through it instead of the heating flues, and 
thus escapes with out having the heat abstracted. The grate 
should be easily dumped without danger of falling down, as 
is the case with many ill-constructed furnaces, and the bot- 
tom dampers should fit as tightly as possible that the draft 
may be fully controlled. The outer side of the fire-box and 
flues should be whitewashed. 

The chamber in which the air is heated should be of ample 
size in proportion to the capacity of the hot-air pipes which 
lead from it, and should always contain a vessel of water. 

The cold-air pipe leading to the heating chamber is inmost 
cases too small. We have often seen this pipe having a sec- 
tional area of only 72 square inches to supply a hot-air service, 
the aggregate sectional area of which was not less than 616 
square inches ; making all due allowance for expansion, the 
cold air pipe ought to be twice as large in proportion as 
this. 

We have lately seen in an exchange a recommendation 
that the external openings of the cold-air pipes should be 
trumpet-mouthed. This was asserted to be a panacea against 
the effects of varying winds which often reverse currents of 
air and send the hot current out into the street instead of the 
parlor or library. We have tried this experiment and know 
that it will not do. The only thing that will do is a vaned 
hood, or cowl, which always presents its mouth to the cur- 
rent of wind, no matter from what quarter the wind is 
blowing. 

The hot-air pipes leading from the furnace are apt to get 
clogged where the registers open in the floor, by servants 
sweeping all manner of rubbish into them, as dust, bits of 
rags, etc. This is not only an obstacle to the flow of air but 
renders the danger that your house may be burned somewhat 
imminent. 

Where, as is often the case, the hot-air registers open 
out at right angles from the side of a vertical pipe, one 
over the other, the top room will get the better of the others, 
unless the supply of hot air be far more than the capacity of 
the upper register to discharge. The branch register pipes 
should not join the main pipe at right angles, but at an acute 
angle, the apex of which is at the junction of the two pipes. 
Even then it may be necessary to extend a chute or apron 
from the upper side of the lower end of the branch pipe into 
the main pipe, so as to partially intercept the ascending 
current. 

Finally, the ventilators should be in the bottom of the 
room. In this case the hot air which enters the room pure 
rises to the top, while the foul and effete air settles to the 

bottom. 

^■o-» 

AERO-STEAM ENGINES. 



Our readers are well informed in the history of the at- 
tempts which have been made to substitute air for steam as 
an expansive agent in engines. With the commencement of 
these efforts the name of Capt. Ericsson will ever stand as one 
of the earliest pioneer investigators, and, should the success 
which is now claimed for the combination of air and steam, 
applied to the same purpose, be fully realized, that share of 
the honor attending it will be due to him, justly claimed by 
those who help to point out the way by which others may 
mount to success. 

To the mechanical engineer the paper bearing the above 
title, read before the British Association at Exeter, will be 
one of the most interesting of any of the able and valuable 
contributions to the transactions of that distinguished body. 
We can give only a brief review of this paper at this time, 
but we may perhaps refer to it again at a favorable oppor- 
tunity. 

The first part of the paper was devoted to a review of the 
data by which it has been satisfactorily established that not 
more than one tenth of the entire heat of coal is on the 
average utilized by steam engines. 

The author, Mr. Richard Eaton, of Nottingham, England, 
then discusses the practical difficulties encountered in the ef- 
fort to substitute heated air for steam, the principal of which 
is, as our readers are already aware, the effect of highly heated 
air upon such metals as may be economically employed in 
the construction of machines. 

He then proceeds to give a brief history of the new Aero- 



steam motor, which avails itself of air expansion, using at the 
same time steam, which removes the difficulty above men- 
tioned. 

Mr. George Warsop, of Nottingham, as the son of an air 
gun maker there, was born with aerial ideas, and although 
his only education was received at a Sunday school, and he 
was sent to work at ten years of age, he turned that educa- 
tion to such good account that before h6 was twenty ho had 
in leisure moments secretly constructed an air engine. Later 
in life it was his privilege, while a working mechanic in New 
York, during his engagement with Mr. Ericsson, to observe 
the weak points in the system of that highly gifted and per- 
severing inventor, and after years of research to supply the 
deficiences by a marvelously simple system of mechanism 
which, as far as present experience goes, promises complete 
success by means which, happily for the cause of economy 
and progress, seem compatible alike with physical scienco 
and mechanical construction. 

In the first attempts at practically carrying out the. sys- 
tem, the arrangement adopted was an ordinary high pressure 
engine with vertical boiler as used where fuel is cheap. An 
air pump is added, which is put in operation by the action of 
the steam engine. 

Thus, cold air is taken in by the air pump and is forced on 
in its compressed state through an air pipe, which, in the 
case before us is conducted first within the exhaust, 
then in a coiled form down the funnel of the boiler, 
then past the fire, and finally past a self-acting clack valve at 
the bottom of the boiler into the boiling water itself, rising 
naturally through the water, the air is intercepted and sub- 
divided by diaphragms of metal gage. Thus a twofold ser- 
vice is rendered by the contact of the elements, the water be- 
coming aerified and deprived of its cohesion and prompted to 
a free ebullition, while the air on rising above the water is 
saturated by the steam, and the two together pass on to 
taeir duty in thecylinder where saturation assists lubrication. 
The agitation of the water prevents scaling. 

The machine thus constructed, but having two air pumps, 
and with cam motions applied to the valves as also to the 
poppet valves of the working cylinder, gave the following re- 
sults, results which it must be admitted were sufficiently dis- 
couraging to have deterred the inventor and his associates 
from proceeding further in the matter, but for their faith in 
the intrinsic soundness of the system, and perseverance in 
carrying it to a practical issue. The work had to be done un- 
der disadvantages of various kinds, on inconvenient premises, 
which centuries back were a farm house standing within the 
ancient walls of Nottingham, and until the protection of the 
patent laws had been obtained, the original apparatus was 
carefully guarded in an unsuspected attic. 

In this form of the apparatus the power obtained by the 
increased volume of the air forced in by the pump, did not 
compensate for that consumed in forcing it into the boiler. 
At the same time there were encouraging indications which 
led to further experiment. One of the air pumps being dis- 
carded, experiments were made witn waste holes in the bar- 
rel of the other pump, to ascertain what proportion of air ad- 
mitted to the boiler compensated for compression. It was 
found that about ten per cent of the effective consumption of 
fluid in the working cylinder gave much better results. At 
the same time the cam motions were discarded and the 
pumps left to their own unaided action. In this form it is 
claimed that a gain in work done by the combined air and 
steam engine was made of 42'5 per cent. 

Here, although a very remarkable relative economy was 
apparent, it became obvious on consideration that danger of 
mistake would arise in assuming this economy as absolute, 
inasmuch as the duty performed, when contrasted with that 
obtained from engines of standard types, actuated by steam, 
was manifestly low, and it seemed probable that, as by judi- 
cious improvement in details, the duty was made to approxi- 
mate more closely to fair steam engine duty, this relative 
economy might fall off considerably, inasmuch as there would 
be less margin to economize upon. 

With a view of testing this point, and also for the satis- 
faction of railway engineers, of conducting experiments at 
locomotive pressures, a thorough remodeling of the whole 
apparatus was effected. The tappet motions were thrown 
aside in favor of the usual slide valve arrangement, working 
with a moderate amount of expansive action. The former 
wasteful vertical boiler was discarded in favor of a more eco- 
nomical one of the compound or Cornish multi-tubular "de- 
scription, so as to obtain a better evaporative duty from the 
coal consumed. The radiating surfaces of the cylinder pipes 
were re-clothed, and the feed water heated by the exhaust 
steam. Instead of exposing the air pipe to the direct heat of 
the furnace, as in the former case, the air became thoroughly 
heated on its passage from the pump to the boiler at a tern 
perature of from 500° to 600° Fah., by being conducted 
through suitable coils and pipes through the exhaust 
steam in the heater, and the waste heat in the boiler flues 
and uptake. 

"When these changes were made a gain of 47 per cent over 
steam only, was claimed on an even pressure trial, and a gain 
of nearly 30 per cent on an open valve trial, a stop in advance 
so huge that it staggers belief. 

We. shall watch future experiments in this field *vith the 
utmost interest in the hope that they may be sucobssful, and 
that at last some decided progress in the conversion of heat 
into work has been made. Not that there has been no pro- 
gress, but what has been made has been slow and painful, 
compelling, as it were, only a small fraction more of the heat 
which we know is constantly eluding us, to fall into line and 
do work. But 30, 40 per cent is something to make an engi- 
neer suspend his breath, aye, and his belief too, until the 
plain" proof is before him that the results claimed are really 
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secured. An illustrated description of this apparatus will be 
found in another column. 



AMMONIA AMD IIS USES IN THE ARTS. 



Ammonia is, in many respects, a peculiar substance, and 
much might be §aid of its composition and chemical relations 
to other bodies. Our purpose is, however, in the present ar- 
ticle, to give only a brief and popular account of its manufac- 
ture on an extensive scale, and to say something of its im- 
portant applications in the arts. 

Ammonia has been long known under various names, aqua 
caustica, spirits of hartshorn, sal volatile, and lastly, ammo- 
nia,from Ammonium, a district in Africa.taking its name from 
the Temple of Jupiter Amnion, the salts of ammonia having 
been formerly obtained there. 

The production of ammonia is now very large and necessa- 
rily so, as the already large demand for it in the various arts 
is constantly increasing. 

Ammonia has been made by the direct combination of the 
gases which compose it, namely, nitrogen and hydrogen, but 
this method has never been made profitable in its manufac- 
ture. It is most cheaply and extensively obtained as a collat- 
eral product in other manufactures. 

It is one of the by-products in the distillation of coal in gas 
works, and also in the manufacture of boneblack. It has also 
been made under- patent process, which consists in distilling 
a mixture of two parts of guano with one part of lime, or 
other caustic alkali, the gaseous ammonia being conducted 
into water which is thus saturated with it, forming a commer- 
cial aqua ammonia. 

Several other patents have been granted on processes for 
manufacturing ammonia. One of these is a method for ex- 
tracting ammonia from gas water. The gas water is put in- 
to a retort with slaked lime, and distillation performed as in 
the guano process. 

An improvement was made and patented, 1838, for the pro- 
duction of ammoniacal liquor from gas water, which was a 
great advance on the old methods, as it enabled the product 
to be obtained in a concentrated form. 

One of the most fecent sources of supply has been found in 
the boracic acid manufactories of Italy,which formerly allowed 
enormous quantities to be wasted. It is now estimated that 
over one million pounds of ammoniacal salts are produced by 
these establishments. 

In the beet-root sugar manufacture, large quantities of sul- 
phate of ammonia are allowed to go to waste. 

Ammonia has been proposed as a means of generating mo- 
tive power, but the experiments hitherto tried in this field 
have not proved very successful, though the liberation of this 
gas lrom its salts, in a close vessel, may be made to generate 
an enormous pressure, and its ready absorption by cold water 
renders the application of the condenser perfectly easy. Oneof 
the obstacles met with in these attempts has been the difficul- 
ty of constructing cheap machines out of materials which are 
not chemically acted upon by this gas, but it still seems to us 
that the method might be advantageously applied to the gen- 
eration of motive power under circumstances where steam is 
not admissible. We do not, however, believe it can be worked 
as economically as steam for many of the purposes for which 
it has been proposed. 

Machines for manufacturing ice,§m ploying liquid ammonia, 
have been constructed, on the principle, that when liquids ex- 
pand into gases, they absorb heat from surrounding bodies. 
The same principle has, however, been more cheaply applied 
in the use of volatile hydrocarbons as a substitute for the 
liquefied ammonia. The details of these different machines 
are, of course, dissimilar, but the general principle of their 
operation is the same. 

To specify the widely extended and various uses to which 
this substance is applied in the arts, would compel us to great- 
ly lengthen this article. Suffice it to say, that it is one of 
those essentials to the present status of the industry of the 
world, the absence of which would be felt scarcely less than 
soda or sulphuric acid. 

* » « a g » --»■ 

THE EXHIBITION OS" THE AMERICAN INSTITUTE. 



The fair of the American Institute was duly opened at the 
Empire Skating Rink, Third avenue, between Sixty-third 
and Sixty-fourth streets, on the 8th inst., and although 
things are yet in a somewhat chaotic condition — the depart- 
ment of machinery especially — the signs indicate a brilliant 
display. The confusion is not due to wani of exertion on the 
part of the managers so much as to the dila'toriness of ex- 
hibitors. 

None of the machinery was r.unning at the time of our 
going to press, though there will be no long delay. 

None of the departments was complete at the time of our 
visit ; thei',art department being specially meager. There 
are one or two cuayon portraits worthy of special notice, but 
beyond this and some excellent - photographs, there was very 
little worth seeing. 

The exhibition of the American Association of Wool Man- 
ufacturers is undoubtedly destined to be one of the most in- 
teresting and attractive features of this fair. The following 
mills are already represented : The Lawrence and Pacific 
Mills, Lawrence, Mass.; Hamilton Woolen Co., Lowell, Mass.; 
Wm. Duncan & Son's Mills, Franklin,' N. J. ; Eddy & Son's 
Mills, Fall River, Mass.; Lawrenceburg Woolen Mills, Law- 
renceburg, Ind.; Hockanum Company, Rockville, Conn.; Har- 
ris Woolen Mil If, Woonsocket, R. I.; Weybosset Woolen 
Mills, Providence, If. I. ; Central Woolen Mills, "Oxbridge, 
Mass.; Elba Woolen Mills, Providence, 11. I. ; Rock and New 
England Manufacturing Companies, Rockville, Conn.; Ameri- 
can Mills, also of Rockville, Conn., Kernan and Helm, Utica, 
N.Y., and others whose goods were not j'et displayed, and the 



names of which we could not learn. The goods in this de- 
partment already on exhibition are such as to excite the pride 
of every one who has the prosperity of American industry 
heart. 

In the machinery department the only things wKich were 
arranged were two fine cases of saws, one frQia Hoe & Co., 
New York city, and the other from the American Saw Co., 
also of this city. 

Passing from this department we observed a fine collection 
of agricultural machinery, which we will n'otice more in de- 
tail hereafter. Near this collection stands a beautiful show 
table of paints, exhibited by Devoe & Co., 117 Fulton street, 
New York. A great deal of taste is displayed in the arrange- 
ment of this table, and the samples of colors exhibited are 
very fine. 

The soda-water fountain exhibited by John Matthews, of 
this city, is one of the most beautiful designs we have ever 
seen. 

The silk department will attract much attention. Al- 
though necessarily much smaller than the exhibition of 
woolen goods, it is, considering the comparatively recent 
period since the silk manufacture could be ranked as an 
American industry, a very remarkable display. Among the 
establishments represented here we notice P. G. Gimraud, 
Paterson, N. J. ; Frederick Bane, Schoharie, N. Y. ; Dale 
Manufacturing Co., Paterson, N. J.; Cheeney Bros., Hartford, 
Conn.; W. H. Horstmann & Sons, Philadelphia, Pa.; J. S. 
Shaffer, Paterson, N. J.; and the Oneida Community, of 
Oneida, N. Y. 

We shall give more detailed attention to the various de- 
partments in future issues, and we congratulate the managers 
of the fair on their prospects of success. The exhibition will, 
undoubtedly, be one of the best ever held under the auspices 
of the American Institute. 

On Friday evening the fair was honored by a visit from 
President Grant, who was escorted through the several de- 
partments by the Hon. Orestes Cleveland, Chairman of the 
Board of Managers. Ha spent considerable time in the wool- 
en department, and he was apparently well pleased with the 
numerous beautiful products of American industry to be 
seen both there and in all the other departments of the fair. 
His presence created a great deal of enthusiasm among the 
large assemblage, and he was repeatedly cheered, while the 
band played " Hail to the Chief," and other appropriate airs. 



AN EXAMPLE FOR YOUNG MEN. 



The career of Gen. John A. Rawlins, the late Secretary of 
War, who paid the forfeit of life in the service of his country, 
is a striking illustration of the fact that honor and fame are 
open to all in this country who unite ability with ambition 
and integrity. Gen. Rawlins was the son of a poor charcoal 
burner, who resided at Guilford, 111., and was compelled to 
follow his father's trade. In the mean time he was ambitious 
to rise above his humble position, and earnestly applied him- 
self to the study of books, and was finally admitted to the 
bar at Galena, where he not only gained an honorable prac- 
tice, but won a good name, and a host of true friends. 

At the outbreak of the war, Grant discovered the sterling 
merits of this man Rawlins, and from that time they became 
inseparable friends and co-laborers in the nation's cause. Grant 
became President, and Rawlins was made Secretary of War 
— fulfilling all duty assigned to him ably and well. 

He died poor, and the keen instincts of our people at once 
appreciate the character and services of such a man. He 
oould have made himself rich through the many opportunities 
that came in his way as chief of Gen. Grant's staff, but, like 
his illustrious superior, he was above the temptation to abuse 
the confidence of a sacred trust — a rare thing in these days. 

The widow and children of the noble Rawlins are left poor 
by his death, but a purse of $50,000 has been subscribed, or 
nearly so, in this city to relieve them from want. If republics 
are ungrateful the people are not. 



AINLESS DISTRICTS—FREAKS OF THE WEATHER. 



In several parts of the world there is no rain at all. In 
the Old World there are two districts of this kind : the Des- 
ert of Sahara in Africa, and in Asia part of Arabia, Syria, 
and Persia ; the other district lies between north latitude 
30° and 50°, and between 75° and 118° of east longitude, in- 
cluding Thibet, Gobiar, Shama, and Mongolia. In the New 
World the rainless districts are of much less magnitude, oc- 
cupying two narrow strips on the shores of Peru and Bolivia, 
and on the coast of Mexico and Guatemala, with a small 
district between Trinidad and Panama on the coast of Ven- 
ezuela. 

Per contra — the climate of the Khasia Mountains, which 
lie northeast from Calcutta, is most remarkable for the ex- 
cessive fall of rain. An English traveler established the fact 
that in the month of August, 1841, there fell 264 inches of 
rain. This great rain fall is attributed to the abruptness of 
the mountains that face the Bay of Bengal and the interven- 
ing flat swamp 200 miles in extent. It is not easy always to 
account for the erratic conduct of the weather upon any es- 
tablished scientific theory, for it is asserted that there is a 
district in Siberia in which, during winter, the sky is con- 
stantly clear, and where a particle of snow never falls. 



HUMBOLDT CENTENNIAL CELEBRATION. 



The Root Steam Engine Company are placing in the 
Fair of the American Institute, one of their 120-horse power 
boilers, which is exciting considerable interest among steam 
engineers. For safety and economy of fuel, large claims are 
made by the manufacturers. The Company is now composed 
of some of our shrewdest business men, who have placed 
sufficient capital at their disposal to enable them to fill 
extensive orders* 



Alexander von Humboldt was born in the city of Berlin on 
the 14th September, 1769. The occurrence of the centennial 
anniversary of the birth of this great man was commemo- 
rated in his native city by the dedication of a national monu- 
ment with appropriate ceremonies. In New York city also, a 
colossal bronze, representing him in the prime of life, was- 
unveiled. Professor Francis Lieber delivered an appropriate 
address in German, followed by one in English by Professor 
Doremus. Numerous German singing societies took part 
in the celebration, and a banquet was given at Irving Hall. 

It was generally supposed that Humboldt was little known 
and not much appreciated by the people at large on account 
of the fact that his works are so learnedly written that they 
can only be perused by one who is already in possession of a 
considerable amount of scientific knowledge. No supposition 
can be more erroneous than this. In the winter of 1827-8 
'.Humboldt delivered in his native city, Berlin, a course of 
si x.ty-one lectures, commencing November 3d and concluding 
on the 26th of April. These lectures formed, as it were, the 
first sketch of the " Cosmos," published subsequently, and 
were especially arranged for the people at large, those that 
had not enjoyed the advantages of higher education. 

Some scientists of an inferior rank would perhaps have con- 
sidered it beneath their dignity to appear as teachers. Hum- 
boldt did not, though he was then Baron, Chamberlain, Coun- 
cilor, and confidential adviser of the king. 

The inhabitants of Berlin and Potsdam all knew him per- 
sonally, and showed him as much honor as to a king. With 
a slow but firm step, tike head slightly bent forward, one arm 
at his back, holding a pamphlet, he was often seen passing 
through the streets. Wherever he appeared he was received 
by tokens of reverent esteem, the passers-by stepping aside 
through fear of disturbing him in his thoughts, and one was 
often heard saying to his neighbor, " There goes Humboldt." 

The following instance goes to prove what reverence even 
the lowest classes paid him. During the time of the revo- 
lution, in 1848, a troop of bristly fellows stormed his house, 
ignorant of the fact that they were in the residence of the 
great savant : " I have no weapons, my boys ; I am an un- 
pretending philosopher, and my name is Humboldt" — uttered 
a small, bowed, and white-haired figure. "Back !" called the 
commander of the troop, " this is our great citizen Humboldt ; 
four men remain before his house to watch that no wrong is 
done to him." 

The following sketch Of this great man is from the pen of 
Dr. Francis Lieber : 

Who has not enjoyed the pleasure of finding the spots on 
the chart of human progress where you put down your finger 
and say, here is Aristotle, and here again ; here is Hilde- 
brandt, here is the conquest of Constantinople traced even in 
the discovery of our continent, even in Descartes and Bacon; 
here are the causes and the effects of the University ; and to 
trace the lines of civilization radiating in different directions, 
from point to point ? Snd this delight we may enjoy when 
meditating on the period of which Humboldt was one of the 
most distinct exponents. We enjoy it even now, although he 
has left us but yesterday ; for God allowed to him days so 
long that he passed into history before he passed away from 
among us. Humboldt died as old as Sophocles. 

Humboldt received the livingtraditioas of the great circum- 
navigator, Cook, through Foster, Cook's companion, and lived 
to gather facts for his Cosmos from the latest reports of the geo- 
logical surveys of our States. He lived "when Voltaire died, and 
must have grown up with many French ideas floating around 
him, for Humboldt was a nobleman whose family lived within 
the atmosphere of the Berlin court; and he lived to witness the 
great revolutions in literature as well in Germany as in 
France and England. He lived when Rousseau died (the same 
year that Voltaire deceased), and must have remembered, 
from personal observation, that homage, which even mon- 
archs paid (at a distance, it is true) to the Contrat Sociale, and 
he outlived, by some weeks, De Tocqueville. He lived through 
the period of the American Revolution, was a cotemporary 
of Washington and Adams, and a friend of Jefferson. He 
lived through the French Revolution and the age of the clas- 
sic orators of Britain. He lived through the Napoleonic era 
and the resuscitation of Prussia and of all Germany. He 
studied under Werner, with whom mineralogy begins, and 
knew Houy. He knew La Place, survived Arago and Gauss, 
and worked with Enke. He lived with Kant, and knew Schel- 
ling and Hegel. He knew Goethe and read Heine. He read 
" Gibbon's Decline " as a work of a living author, and perused 
Niebuhr, and later still praised Prescott. He grew up in the 
Prussianmonarchy according to the type of Frederic the Great, 
and with the fresh reminiscences of the Seven Year's War, 
and left it changed in army, school, government — in every 
thing. He saw the beginning of the Institute of France, and 
lived to be considered by its associates as one of its most bril- 
liant ornaments at its most brilliant period. He lived through 
the periods which distinctly mark the science of chemistry, 
from Lavoisier to Rose and Liebig. Humboldt was seventeen 
years old when the great king, perhaps the most illustrious 
despot of history, died so tired by the genius of his own abso- 
lutism that we cannot forget the words of the dying king ; " I 
am weary of ruling over slaves ;" and he lived through the 
whole period of growing popular sentiments and habits, of 
constitutinal demands, and revolutionary, fearful conflicts. He 
wore the lace and ruffle of the last century, and the more prac- 
tical dress of our times. . Yet no one ever heard from him any 
useless regretforwhat had passed and was gone. Ihave heard 
him speak with warmth of noble things and men that he had 
known, but not with gloomy despair of the present or the 
future. 
What an amount of thinking, observing, writing, travel* 
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ng, and discovering he has performed, from that j uvenile es- 
say of his on the textile fabrics of the ancients to the last 
line of his " Cosmos," which reminds us of Copernicus read- 
ing the last proof-sheet on his death-bed, shortly before his 
departure ; or of Mozart, who, in his darkened room, directed 
with dying looks the singing of a portion of that requiem 
which he had in part composed, conscious that his ears would 
never hear its pealing sounds of resurrection. Let us, one 
and all, young and old, symbolize by the name of Humboldt 
the fact that, however untrue assuredly the saying is that 
genius is labor, it is true that the necessary co-efficient of ge- 
nius and of any talent is incessant diligence. We are or- 
dained not only to eat the bread of our mouth in the sweat of 
our brow, but to earn in the same way the nourishing bread 
of the mind. This is no world of trifling ; it is a world of 
work ; and Humboldt, like the Greeks whose intellectuality 
he loved to honor — whose Socrates loved to say: "Arduous are 
all noble things" — was a hard-working man — far harder- work- 
ing than most of those who arrogate the name to themselves. 
lie ceased to work, and to work hard, only when he laid him- 
self down on that couch from which he rose no more. 

I visited Humboldt at Potsdam in the year 1844, when he 
had reached, therefore, the age of seventy-five ; for you know 
that he was born in that remarkable year of 1769, in which 
Cuvier was born, and Wellington, and Chateaubriand, and 
Napeleon — just ten years after Schiller, just twenty after 
Goethe. Humboldft told me at that time that he was engaged 
on a work which he intended to call " Cosmos." 

I desire to slio.v what interest he took in everything con- 
nected with progress. I have reason to believe that it was 
chiefly owing to him that the King of Prussia offered to me, 
not long after my visit, a chair to be created in the University 
of Berlin, exclusively^dcdicated to the Science and Art of Pun- 
ishment, or to Pocnology, as Iliad alrealy called this branch. 
I had conversed with the monarch on the superiority of soli- 
tary confinement at labor over all the other prison systems, 
when he concluded the interview with these words : " I wish 
you would convince Mr. von Humboldt of your views. He 
does not entirely agree with them. I shall let him know that 
you will see hijn." 

Humboldt and prison discipline sounded strange to my 
ears. I went, and found that he loved truth better than his 
own opinion or bias, and my suggestion that so comprehen- 
sive a university as that of Berlin, our common native city, 
ought to be honored with having the first chair of Poenology, 
for which it was high time to carve out a distinct branch, 
treating of the convict in all .his phases after the act of 
conviction, was seized upon at once by his liberal mind. 

Many of my young friends have asked me, as their teacher, 
and, indeed, many other friends have repeated the question — 
Was he not the greatest man Of tlie century ? I do not be- 
lieve it is fit for man to seat himself on the bench in the 
chancery of humanity, and there to pronounce this one or 
that one the greatest man. If all men were counted together, 
each one of whom has been called in his turn the greatest of 
all, there would be a crowd of greatest men. Mortals our- 
selves, we should call no one the greatest. History is abste- 
mious even in attributing simple greatness. But if it is an 
attribute of greatness to impress an indelible stamp on the 
collective mind of a race, and to give a new impulse to its in- 
tellect ; if greatness, m part, consists in devising that which 
is good, large, and noble, and hi perseveringly executing it 
by means which, in the hands of others, would have been in- 
sufficient, and against obstacles which would have been in- 
surmountable to others ; i f it is great to graft new branches 
on the trees of science and culture, leading the sap to form 
henceforth choicer fruit ; if the daring solitude of lofty 
thought and loyal adhesion to its own royalty is a constituent 
of greatness ; if lucid common sense — the health and recti- 
tude of our intelligence which avoids, in all direction, the 
Too-Much — is a requisite of greatness ; if rare and varied 
gifts, such as mark distinction when singly granted, show- 
ered by Providence on one man — if this makes up or proves 
greatness, then indeed we may say, without presumption,that 
one of the great men has been our own. 

That period has arrived to which Croesus alluded in the 
memorable exclamation, " Oh ! Solon, Solon, Solon ! " And 
we are now allowed to say that Humboldt was one of the 
most gifted, most fortunate,and most favored mortals — favored 
even with comeliness, with a brow so exquisitely chiseled 
that, irrespective of its being the symbol of lofty thought, is 
pleasant to look upon in his busts as a mere beautiful thing ; 
favored even in his name, so easily uttered by all the nations 
which were destined to pronounce it. 

When we pray not only for the kindly fruits of the earth, 
but also, as we ought to do, for the kindly fruits of the mind, 
let us always gratefully remember that He who gives all 
blessed things has given to our age and to all posterity such 
a man as Humboldt. 



Tbe Cedars of Lebanon, 

Mr. Jessup, an American missionary, has recently discov- 
ered several extensive groves of cedars in Lebanon. Of these 
there are three of great extent in Southern Lebanon. This 
grove lately contained 10,000 trees, and had been purchased 
by a barbarous Sheikh, from the Turkish Government, for the 
purpose of trying to extract pitch from the wood. The ex- 
periment of course failed, and the Sheikh was ruined, but 
several thousand trees were destroyed in the attempt. One 
ot the trees measured fifteen feet in diameter, and the forest 
is fall of young trees, springing up with great vigor. He also 
found two smail groves on the eastern slope of Lebanon, over- 
looking the Buka'a, above El Medeuk ; and two other large 
groves containing many thousand trees, one above El Baruk, 
and another near Ma'asiv, where the trees are very large and 
equal to any others ; all are being destroyed for firewood, 



New Style ot Photographs. 

The process is due to Mr. Charles Durand. 

Put into a small mortar a teaspoonful of kaolin, add thereto 
about a quarter of an ounce of sensitive collodio-ckloride, and 
well stir with the pestle until it becomes a smooth paste. 
Add to this three fourths of an ounce more of the collodion, 
and again stir, and pour the whole into a bottle with one or 
two drops of castor oil. Well shake, and place it aside until 
the coarse particles have subsided. 

Edge a piece of talc or glass for about a quarter of an inch 
all round with dilute albumen, afterwards coat with the kao- 
lin collodion, and dry by gentle heat, when the talc or glass, 
if placed upon a piece of white paper, will have the appear- 
ance of alabaster. 

If the film splits, it should have a trifle more castor oil in 
the collodion ; but the best remedy is to choose a more pow- 
dery collodion. 

If the film is upon glass, the progress of printing may be 
examined from the back ; but if talc be the medium used, 
it may be turned back in the same manner as when printing 
upon paper. 

Tone, fix, and wash in the same manner as with an ordin- 
ary collodio-chloride print upon opal glass, and mount in a 
frame or case, to protect the picture from being scratched. It 
must not be varnished. 

After three years' trial, the film has been found not to crack 
or leave the talc or glass after the picture has been once 
finished. * 

Many pretty effects may be produced by putting different 
colored papers behind vignettes produced in this way, as 
whatever color is placed behind the picture gives a delicate 
tinge of that color to the picture. 

I may add that I have tried oxide of zinc in place of kaolin, 
and that it also -gives a good effect, but not better than the 
latter. There is another point worth naming. For those 
skilled in the use of powder colors, here is the most delight- 
ful surface which can possibly be worked on. The surface 
has a tooth which bites the color most perfectly, and the 
purity of the white gives a rare delicacy and brilliancy to the 
applied colors. By skillful manipulation and some knowl- 
edge of flesh painting, an effect resembling a highly- 
finished miniature can be obtained. A good print produced 
in this way on mica, and backed, to give warmth, with cream 
or buff-tinted paper, makes one of the prettiest, cheapest, and 
most easily produced portraits for a locket which can be de 
sired. — Philadelphia Photographer. 
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To Remove Rust. — A lady writing from Vermont to the 
Hearth and Home says that she aoekletttaUy^isc'cveTCTi-'Rn 
easy way of removing rust from steel. She put a number of 
badly-rusted forks in a tumbler of kerosene oil, and after 
leaving them there some time, found that the rust had become 
so much loosened that it rubbed on* readily. She says that 
she has since then used the oil to clean her knives and sew- 
ing machine. We suppose that many of our readers have 
already learned of the beneficial effects of oil on steel, but we 
give the correspon dent's experience for the benefit of those 
who have never used It for such a purpose. 

Wonders op Science. — Wonders of science never cease ! 
Some years ago the opinion was expressed by a distinguished 
astronomer of Cambridge, England, that if the earth's atmo- 
sphere were but increased thirteen thousand yards in hight, so 
as to have an increased power of retaining the warmth 
poured upon it from outer space, we might do without the 
sun altogether, so far as our heat supply is concerned. More 
recently, by means of an instrument called the galvanome- 
ter, used in connection with a refracting telescope, it has not 
only been proved that the stars actually give heat to the 
earth, but the comparative amount of heat received from dif- 
ferent stars has been, as it were measured. 

Decay of Iron Railings. — Every one must have noticed 
the destructive combination of lead andiron, from railings be- 
ing fixed in stone with the former metal. The reason for this 
is, that the oxygen of the atmosphere keeps up a galvanic ac- 
tion between the two metals. This waste may be prevented 
by substituting zinc for lead, in which case the galvanic influ- 
ence would be inverted ; the whole of its action would fall on 
the zinc ; the one remaining uninjured, the other nearly so. 
Paint formed of the oxide of zinc, for the same reason pre- 
serves iron exposed to the atmosphere infinitely better than 
the ordinary paint composed of the oxide of lead. 



A Correspondent from^Plymouth^Mass.jkindly refers us to 
an article supposed to be the one alluded to by several corres- 
pondents lately, deprecating the use of night soil. It is on 
page 103, Volume III. of the New Series of Scientific Ameri- 
can, Referring to the article, we find it to be a short extract 
from an exchange on the use of artificial manure called pou- 
drette, made from night soil, and was so credited. It was cop- 
ied by some other journal and improperly credited to the Sci- 
entific American. Having got started in that way, it has 
gone the rounds. 



A BLIND man in Chicago has invented a tin lunch box, with 
a receptacle for cold coffee inside of it, and the whole thing is 
only 4^ inches wide and 9 inches long. The box is so con- 
structed that when empty it can be conveniently folded to- 
gether, like a thin book, and carried in the pocket. 



The month so far has brought us a series of accidents and 
casualties, by land and sea, which will make it memorable. 
The damage done by the recent gale in New England, and the 
Avondale disaster, are the two most remarkable occurrences 
of this kind, but the number of minor accidents has also 
been very numerous. 



The American Harological Journal says that rings with 
settings likely to be damaged by heat may be soldered with- 
out injury if the part liable to injury be buried in a piece 
of raw potato. 

Sale of Machinery. — We call the attention of our readers 
to the Auction Sale of machinery of the Spencer Repeating 
Rifle Co., advertised in another column. It is to be Bold in 
fjoston on the 28th of September. 



M. JANSSEN, in a letter dated from Darjeeling, Sikim, 
British India, 22d May last, says that the spectra of some 
stars, which are rather ruddy colored when not disclosing 
the presence of hydrogen, do positively disclose the presence 
of aqueous vapor* 



The loss of weight experienced by a rower through perspi- 
ration in a prolonged contest like that of the Harvards with 
the Oxfords is from four to eight pounds. 

The metal sodium is stated not to take fire on cold water, 
but this is incorrect. A small piece of the metal will not do 
so, but a piece the size of a nut will frequently ignite. 



MANUFACTUKING, MINING, AND RAILROAD ITEMS. 



At Ottawa, Canada, there is great activity in the sawed lumber trade 
Nearly 40,000,000 feet are now piled up at the mills there. 

The nickel ore at the Litchfield, Conn., mines will be worked as soon as 
workmen arrive from Germany. A furnace capable of reducing ten tuna 
of ore daily is just completed, and two others are building. 

A dispatch from Central City, Colorado, states that the bullion shipments 
n the month of August amounted to $225,000. One company sold 20 tuns of 
gold ore for$100 per tun, to be shipped to England. 

A trial has lately been made of a " steam omnibus " in Edinburgh, Scot- 
land, and the experiment, asfar as can be judged by the details given, ap 
pears to have been successful. As to the construction of the new vehicle 
nothing as yet is said. 

An Atchison, Kansas, telegram says that the contract J>r trie Nemeha 
Valley Railroad has been let, and ten miles will be completed by February 
15,1370, and the road will be finished to Pawnee City in eighteen months. 
This is an outrun of the Quincy and Keesville road, and diverts the business 
of Southern Nebraska to Chicago instead of St. Louis. 

The receipts of internal revenue for July and August, this year, were 
$36,594,031-75, against $30,890,028-62 same months last year— an. increase of 
$5,704,003-13. The receipts for the fiscal quarter ending September 30, 1868 
were $38,735,863-08, and it is estimated that for the corresponding quarter 
this year they will reach $48,000,000. 

It has recently been decided in this city that " Shipping articles " are in - 
valid unless a five cent stamp is affixed for the signature of each sailor. 
The ground of the decision is, that the agreement is made between the 
master and each man individually, and At at, therefore, one five cent stamp 
which was affixed to tne articles under consideration, was insufficient. 

The number of mechanics and laborers employed in the arsenal works on 
Rock Island at present is greater than ever before. They are classified as 
follows: L : aTK7fe~rs, oo o;- gt xme-r - .u ttrer»- -nmi-^wftgofts, 150; carpenters, 50 ; 
teamsters, 100 ; total number, 900. Until this month 700 was the largest 
number on the island. The August pay-roll will not fall short of $100,000. 

The freight on wines from San Francisco to Chicago has been reduced to 
$■450 per hunt] red pounds— one half of the old charge. It is said that this re- 
duction was procured by'the efforts of a committee of Cal fornia wine- 
growers, who represented to the General Freight Agent of the Central 
Pacific Railroad that the previously charged rates had the effect of absolute- 
ly prohibiting trade in wines. 

By the completion of the Western Pacific Railroad on Monday the cars 
travel continuously from the harbors of New York, Boston, and Philadel- 
phia, to the harbor of San Francisco. Arrangements have been made for 
carrying through passengers and mails between S icramento and San Fran- 
cisco without transhipment inside of four hours. The earnings of the Cen- 
tral Pacific liailroad for August were $572,000, showing a steady increase In 
passengers and freight. 

Professor Hitchcock says that the legislature of New Hampshire has re 
cently inaugurated an examination of the rocks and minerals of New 
Hampshire in a manner reflecting great credit upon them. During its pro- 
gress the bounds of the new go d field have been carefully traced out, ex- 
tending in a narrow belt from Bellows Falls northwardly along the Connecti- 
cut river into the dividing ridge between Canada and Maine. The principal 
New Hampshire gold mine is at Lyman. The vein is fourteen feet wide 
composed chiefly of quartz, containing galena, ankerite and pyrites. 

The British Consul at Chee-foo, China, reports that the wild silkworm is 
bred in large quantities by the country people of Shan-tung, and a great 
deal of wild silk is produced annually in the central part of the province, 
and in the vicinity oT Tsi-nan-foo. The silk cloth made from this wild silk 
is used by the Chinese for summer clothing, is very strong, and wears ex- 
tremely well. It is thought probable that the wild silkworm may oe ac- 
climatized in Europe, and attention has been drawn to it both in Italy and 
France. Chec-foo can furnish the eggs of both the wild and the domestic 
silkworms. 

Feathers of ostriches and other birds, though naturally black, or dark 
gray colored, may be bleached by the following process newly discovered 
by M. Deflot. The feathers arc placed for three or four hours in a tepid, di- 
lute solution of bichromate of potassa, to which some nitric acid has been 
cautiously added. The feathers will then be found to present a greenish 
hue, owing to the oxide of chromium precipitated on the substance, and to 
remove this the feathers are placed in a dilute solution of sulphurous acid 
in water, whereby the feathers become perfectly white andbleached. Care 
is to be taken that the solution of bichromate be not made too strong ; and 
that not too much acid be used, which would cause an irremovable yellow 
color. 



Mechanical Engravings, 

Such as embellish the Scientific American, are generally superior to 
those of any similar publication, either in this country or in Europe. They 
are executed by our own artists,who have had long experience in this branch 
of art, and who work exclusively for us. There is one pertinent fact in 
connection with the preparation and publication of an illustration in our 
columns, that needs to be better understood by inventors and manu 
facturers who often pursue a short-sighted policy in bringing their improve 
mentsto public notice. They go to a large expense in printing and circu 
ating handbills, which few care either to read or preserve. Now, we under- 
take to say, that the cost of a first-class engraving, done by our own artists 
and printed in one issue of the Scientific American, will amount to less 
than one-half the sum that would have to be expended on a poorer illustra- 
tion, printed in the same number of circulars, and on a sheet of paper in size 
equal to one page of our journal. A printed handbill has no permanent 
value. Thousands of volumes of the Scientific American are bound and 
preserved for future reference— beside, we estimate that every issue of our 
paper is read by no fewer than one hundred thousand persons. Parties who 
desire to have their inventions illustrated can address the undersigned, who 
are also prepared to send artists to make sketches of manufacturing estab- 
lishments, with a view to their publication hi the Scientific American 
For particulars address MUNN & CO., 

37 Park Row,New York, 
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Facts lor the Ladies. 

I have used my "Wheeler & Wilson Sewing Machine ten years without 
repairs, not only for family sewing, but for all the stitching I could get to 
do, from the heaviest beaver to the finest muslin. In six months I made 
alone on the machine twenty-five coats, seven vests, ten pairs of pants 
twenty-four shirts, and a number of cloaks, etc. Miss L. Harris. 

North East, Pa. 



CORRESPONDENTS who expect to receive answers to their letters must, in 
all cases, sign their names. We have a right to know those who seek ir, • 
formation from wt ; beside, as sometimes happens, we may prefer to ad- 
dress correspondents by mail. 

S PECIAL NO TE.-~ This column is designed for the general interest and in- 
struction of our readers, not for gratuitous replies to questions of a purely 
business or personal nature. We will publish such inquiries, however- 
when paid for as advertisemets at Si'uo a tine, under ike head of "Busi- 
ness and Personal." 

VW All reference to back numbers should be by volume and page. 



T. E. K., ot La. — Timber may be rapidly seasoned by steam- 
ing, but it is unnecessary to do it under enormous pressure ; in fact, high 
pressure, an*, consequently, high temperature, are injurious to the wood. 
Sufficient vent should bo allowed to keep the steam down to 212 degrees, 
which is hot enough. The steaming is carried far enough when the sap 
has been converted into steam and driven out of the wood. A few days 
exposure to the air after taking the timber from the steam box will render 
the wood fit to work. If the operation is performed according to these 
directions the steaming box need not be very strong ; it should, however, 
be tight enough to hold the t-:team, which should, at least the greater part 
of it, escape as steam, not as water through the vent. 

W. D., of N. Y. — The first complete electric telegraph of which 

we have any knowledge, was established in the year 17t>8,between Madrid 
and Aranguez, in Spain, by an electrician named Betancourt. This was, 
however, not at all on the principle of the modern telegraph, as electro- 
magnetism was not discovered till 1819. Wheatstonc's telegraph was 
patented in England in June, 1837, and Morse filed his first caveat in Octo- 
ber of the same year. To Morse is undoubtedly due, however, the credit 
of inventing a telegraphic alphabet which has ever since been univer- 
sally used. 

J. H., of N. Y. — To japan castings, clean them well from the 
sand, either in a 'tumbler" or by other convenient means, then dip them 
in or paint them over with good boiled linseed oil. When the oil has be- 
come moderately dry, put them in an oven and heat them to such a tem- 
perature as will turn the oil black without burning. The stove should 
not be too hot at first, and the heat should be raised gradually to avoid 
blistering. The slower the change in the oil is effected the better will be 
the result. The castings, if smooth at first, will receive a fine black and 
polished surface by this method. 

L. B., of Ohio. — You do not :'nform us whether you wish to 
construct your cistern above or below ground. If above ground, a wood- 
en cistern made of good pine answers a good purpose ; if below, brick 
laid in goodhydrauliccemcnt, and smoothly plastered with the same on 
the inside, answers a good purpose. Of all the filters we have tried, we 
like the working of none better than that of gravel and charcoal, effected 
by passing the water through two casks, one filled with line gravel and 
the other with coarse charcoal powder. 

T. B. McC, of Del. — The mineral you send is a poor specimen 
ot graphite, or plumbago. It is composed chiefly of carbon, with which 
impurities, consisting of earthy matters, arc mixed. Plumbago is prin- 
cipally used in the manufacture of crucibles and lead pencils, also for 
electro-plating, polishing stoves, castings, etc. The refining and prepar- 
ing of the article lor use is aUuuU.cd with considerably labor. 

R. C, of Del. — We do not wish to open our columns to the dis- 
cussion you propose. 

J. B. C, of Mich. — You can set two 60-horse power boilers to 

run with a single furnace and grate, but the plan would not, in our opin- 
ion, be economical. To blow off one of two boilers thus set while the fire 
was maintained to keep up steam in the other, would be likely to lead to 
overheating the boiler. We advise building a separate furnace for each. 
This can easily be done so as to have the boilers stand side by side as 
you desire. 
A. H. S., of Hayti. — The action ot the sour cane juice upon 
iron pipes in scaling them, is a difficulty met with on all plantations. An 
old plantation engineer informs us that he used, when in Cuba, to scale 
the pipes by letting cold water into them while hot. We do not know 
that this would answer with you. Should it fail we arc not aware of any- 
thing better than the old practice. 

R. W. of Pa.— The depth of the artesian well of Grenelle, at 
Paris, isl,191M feet. Respecting the water, it was ascertained that it does 
not contain the least trace of air, and was for that reason considered un- 
fit for use. To obviate this defect, the water descends from the top of a 
tower in innumerable threads, which exposes it to the air. 

S. C, of Colorado. — Malachite is brought chiefly' from a single 
mine in the Ural Mountains in Russia, and indicates the near presence of 
copper. Its value is estimated in weight at about one fourth that of 
silver. It is not at all probalJlc that you have found malachite in your 
section. 

H. T., of Mich. — So far as we are aware, the Norwegian cook- 
ing apparatus is not made in this country. It is sold in England to some 
extent, and appears to be a useful apparatus for the purpose. 

E. II. S., of Mass. — Will forcing a cold blast into a chimney 
above the fire box increase the draft to the same extent and aid in com- 
bustion as much as though forced directly into the fire box below the fuel? 
— xYnswor, No. 

W. P., of Oregon. — Patents have been obtained for sheep- 
shearing machines, but we are not aware that any of them have yet come 
into use. The field appears still to be open. 

S. A. K.,ot Ohio. — We know of no cement that is generally 
and economically applicable to fill cases where iron and stone are to be 
united. 



The great scarcity of water in our large cities is mainly caused 
by the enormous quantity wasted, which can be prevented by using the 
Boston eafcty Faucet (self -closing), the saving of water in one building in 
this city being over 200,000 gallons in three months. For sale by Joseph 
Zane & Co., 81 Sudbuiy st., Boston, Mass. 

Bartlett's Needle Factory Depot 569 Broadway, New York. 

To Inventors. — Garrison's Model and Exchange Rooms, for 
exhibition of models and sale of rights, No. 5 Arcade Court, Chicago, 111. 
We advertise new inventions extensively. 

Wanted — To communicate with any party who has a practical 
knowledge of building and running a powder mill. Address " W," P. O. 
Box 5,692, New York city. 

Send for a circular on the uses of Soluble Glass, or Silicates of 
Soda and Potash, fire and water-proof. Manufactured by L. & J. W. Feuch- 
twanger, Chemists and Drug Importers, 55 Cedar st., New York. 

Ji you want the real oak-tanned leather-belting, C. W. Amy 
manufactures it. See advertisement. 

Peck's patent drop press. For circulars, address the sole man- 
ufacturers, Milo Peck & Co., New Haven, Ct. 

Excelsior Turbine Water Wheel. — The patentee of this superi- 
or wheel desires to enter into arrangements with millwrights and manu- 
facturers with a view to having them manufacture and sell the cheapest, 
most durable, and powerful wheel used in this country. Full particulars 
given by circular. Address Isaac S. Roland, Heading, Pa. 

Minn. State Fair. — To Advertisers. Send for Circular to Post, 
Rochester, Minnesota. 

S. S. Pollard's celebrated Mill Picks,137 Raymond st.,Brooklyn. 

Chas. P. Williams, No. 327 Walnut st., Philadelphia, Analyti- 
cal and Consulting Chemist, and Metallurgist. 

Materials for all Mechanics and Manufacturers, mineral sub- 
stances^ drugs, chemicals, acids, ores, etc., for sale by L. & J. AV. Feucht- 
wanger, Chemists, Drug, and Mineral Importers, 55 Cedar st., New York. 
Postoffice BoxSGlG. Analyses made at short notice. 

Ulster Bar Iron, all sizes, rounds, squares, flats, ovals, and 
half-ovals, for machinery and manufacturing purposes, in lots to suit pur- 
chasers. Egleston Brothers & Co., 166 South st., New York. 



Cultivator.— Job McNamee Baker, Fayettcville, Texas— This invent' 
relates to new and useful improvements in machines for planting and cu - 
tivating the soil, and consists in such a construction and arrangement of 
parts that the machine is adapted to all the purposes for which planting 
cultivating, and ridgingmachines are usually employed. 

Sofa Bedstead.— Adam Schwaab, 'New York city.— This inventiom con- 
sists of an arrangement, whereby the upholstered part of the back may be 
swung forward out of th"e frame, on hinged arms, and arranged alongside 
and in the same horizontal plane with the seat, to form a bed. 

Vegetable Cutter.— R. Hemenway, New Casscl, Wis.— This invention 
consists in the application,;on a suitable bench, and between the table there- 
of, and a hopper above the table having transverse fixed knives across a 
passage through it, of a slide provided with a lateral two-edged knife cut^ 
ting both ways, and a series of knives below the said double-edged cutter 
which receive the slices therefrom, cutting them into smaller pieces 
which are again cut by the fixed knives in the table below ; the said slide 
is arranged to be worked either by one or two persons. 

Plow.— A. C. Judson, Grand Rapids, Ohio.— This invention relates to im- 
provements in plows, and has for its object to provide a detachable cutter 
at the junction of the mold board and landside to facilitate removal for 
sharpening, also to provide an improved construction [of beam-wheel at- 
tachment and drawing attachments. 



Mill-stone dressing diamond machine, simple, effective, durable 
Also, Glazier's diamonds. John Dickinson, 64 Nassau st., New York. 

Lcschot's Patent Diamond-pointed Steam Drills save, on the 
average, fifty per cent ot the cost of rock drilling. Manufactured only by 
Severance & Holt, 16 Wall St., New York. 

For solid wrought-iron beams, etc., see advertisement. Address 
Union Iron Mille, Pittsburgh, Pa., for lithograph, etc. 

Machinists, boiler makers, tinners, and workers of sheet metals 
read advertisement of the Parker Power Presses. 

Diamond carbon, formed into wedge or other shapes for point- 
ing an^l edging tools or cutters for drilling and working stone, etc. Send 
stamp f orcircular. John Dickinson, Ci Nassau st., New York. 

The " Compound " Wrought-iron Grate Bar is the best and 
cheapest. Send for circular. Handel, Moore & Co., 12 Pine street. Post- 
oflice Box 5,669. 

For sale by State or County the Patent Right for the best Cul- 
ivator in use. For terms address Isaiah Henton, Shelbyvillc, 111. 

Hackle, Gill Pins, etc., at Bartlett's, 569 Broadway, New York. 



§mnt ^mevkim nnfl Jiwip °£ixUnt$. 



Under this heading we shall publish weekly notes Oj some of the more prom- 
inent home and foreign patents. 



The Charge for Insertion under this head is One Dollar a Line. If the Notices 
exceed Pour Lines, One Dollar and a Half per Una will be charged. 

Send or Agents' Circular— Hinklcy Knitting Machine Co., 176 Broadway. 

We desire to contract with patentees and capitalists for the 
manufacture of any useful and saleable machinery. Will share profits as 
part compensation. Our facilities for casting and finishing are unsurpass- 
ed. Address Stevenson & Sears, Machinists, Upper Sandusky, Ohio. 

All Steam Engine Manufacturers send circular and price list 

to W. A. Helms, Shady Hill, Tenn. 
Cockle dealers and consumers address, with price, Andrews & 

Godfrey, Greenevillc, Tenn. 

Manufacturers of small brass articles, such as tape lines, etc., 
etc., please send their address to G. H. Dean, 14 Catharine st., New York. 

Wanted — A contract for the manufacture oi specialties, either 
hardware or tools. C. N. Trump, Machinist, Portchester, N. Y. 

Man'f 'rsof grain-cleaning machinery and others can have sheet 
zinc perforated at 2c. per sq. ft. R. Aitchison & Co., 845 State st„ Chicago. 



Churn.— Miles Fisk, Adrian, Mich.— This invention relates to an 
improvement in churns, and has for its object to provide a dasher which 
shall, by one simple movement, throw the cream in different directions, the 
current produced by one set of radial wings being brought in conflict with 
the one next above, and so on successively. 

Clothes Rack.— Andrew Harbison, New Castle, Pa.— The object of this 
invention is to provide for public use a neat, simple, cheap, and convenient 
clothes rack, so^constructed and operating that it can be opened or ex- 
panded into different shapes to adapt it to different positions in the room, 
such as standing in a corner, near the stove, in an open room, etc. 

Animal Trap.— C. Polley, Shelbyville, Tenn.— The object of this inven- 
tion is to provide for public use a simple, cheap, convenient, and effective 
trap which, being set near the holes of burrowing animals, will destroy 
them with certainty. 

Parlor Stove.— John H. Goodfellow, Troy, N. Y.— This invention relates 
to that class of coal stoves in which the gas is consumed by the introduction 
of external air. 

Plow.— W. F. Pagett, Springfield, Ohio.— In this invention the plow is 
constructed in a peculiar manner, and so attached to the standard and 
beam that it can readily and easily be detached and removed, and a 
simple cultivator tooth, scraper, shovel, or other form of plow, be attached 
and used in its place. 

Cotton and Hat Press.— J. J. Hines, Evergreen, Ala.— This invention is 
an improvement upon those presses in whichtoggle joint levers are em- 
ployed to raise and lower the platen; and it consists in a novel and simple 
application of such levers in combination with the means for actuating 
them. 

Seeding Machine.— D. C. and G. W. Van Brunt and H. Barber, Horicon, 
Wis.— In this invention the construction of the frame is greatly simplified 
and better adapted for its purpose, and a novel method of holding the teeth 
is employed, whereby they retain their proper position when working in 
tillable soil, but yield to immovable obstacles. 

Wagon Brake.— John Ludeke, Griffin's Corners, N.Y.— This invention 
relates to a new wagon brake, which is so arranged that the driver can, 
when he applies the brake, let go the lever without thereby releasing the 
brake. 

Mordant for Dyeing and Printing.— F. S. Dumont, New York city.— 
This invention relates to a new mordant forall kinds of dyeing and printing 
processes, which is made from the scrum of the blood. 

Mode of Fastening Artificial Teeth.— E. C. Stone, Galesburg, 111.— 
This invention relates to a new and useful improvement in the method of 
fastening artificial teeth to the plate when metal and rubber or vulcanite 
arc used in combination ; and consists in the use of staples passing through 
the plate and fastened without soldering. 

Edging Tool.— O. W. Morley, Tarrytown, N. Y.— This invention relates 
to new and useful improvements in tools for " edging " or "scarfing" 
leather in the process of making harness, and for similar purposes, whereby 
accuracy in the width and depth of cut, as well as a great saving of time, 
is secured. 

Table.— A. Belchambers, Ripley, Ohio.— This invention relates to a new 
and useful improvement in tables with folding leaves, and consists in the 
mechanical arrangement for supporting the leaf. 

Extension Table.— Charles P. Lentz, Poughkeepsie, N. Y.— This inven- 
tion relates to new and useful improvements in extension tables, whereby 
that description of table is greatly simplified. 



Window and other Blinds. —Stephen Hebron, Buffalo, N. Y.— This in- 
vention relates to improvements in blinds for windows, doors, etc., wheth- 
er for outside or inside use, and consists in an improved construction of 
the same for the adaptation thereto of mosquito bars. 

Lifting Flats in Self-Stripping Carding Machine.— Benjamin Dob- 
son and W. Slater, Bolton, England.— This invention consists in lifting 
the top flats by a bowl on the lifting wheel, acting on a curved surface on 
the slides, which are drawn down by springs as soon as the bowls have 
passed. By this means the top flats are rapidly raised and lowered again 
into their proper working place, and thereby better work is produced and 
time saved. Another part of this invention consists in the application ot 
a ratchet wheel to the cross-driving shaft, and a catch to the radial arm, to 
prevent the said shaft from moving in the wrong direction. 

Cone Wheels and Crossings for Railways.— Hugh Baines, Lancaster, 
England.— This invention consists in forming car wheels with more than 
one tread so as to adapt them to tracks of different gages and in providing 
crossings adapted thereto. 

Steam Generator.— James Stuart, San Francisco, Cal.— The object of 
this invention 1b to provide an improved arrangement for marine steam 
generating boilers, calculated to make a better application of tJic heat and 
to afford better facilities for working within the boiler, for repairing, etc, 

Washhoard.— Wm.Bellus and C. Bowers, Fredonia, Ohio.— This inven- 
tion consists in forming the metallic rubbing surfaces by placing a sheet ot 
zinc, or other suitable metal, on a wood base and driving large round 
headed tacks through the same into the board, so that the round or oval 
heads, together with the sheet metal plate, form the rubbing surfaces. 

Tweer— J. W.Barron, Hillsborough, 111.— This invention relates to im - 
provements in tweers, and has for its object to provide an arrangement to 
simplify the labor of removing the slag and cinder from the fire, and for 
stirring the fire to enliven it, as is required, and which is now commonly 
done with a hand poker at considerable labor. The invention also compri- 
ses a weighted valve aiTangementfor opening, in case of explosion of gas 
in the air chamber to prevent damage to the same. 

MuleySaw Mill.— R. F. Wolcott, Claremont, N. H.— This invention re- 
lates to improvements in muley saw mills, and has for its object to provide 
an improved arrangement of the guides for the crossheads, to give the saw 
a forwardoscillatory movement at the same timethat the downward cut- 
ting action takes place'; also, certain improvements in the adjustable 
guides for the sides of the saw ; also, certain improvements in the '-giging 
back and feeding devices, and, also certain improvements in the friction 
feed apparatus calculated to facilitate the regulation of the friction. 

Car Body Elevator.— Reuben Wells, Jcffcrsonville, Ind.— This inven- 
tion relates to an improved apparatus for elevating car bodies off the 
trucks for transferring them from one truck to another, as a means of trans- 
ferring freight to roads of different gages, instead of unloading it from the 
cars of one road to those of another, the bodies being adapted to trucks of 
variousgages;andtracks of various gages are placed over the apparatus, 
so that a car ot one gage may be run upon the apparatus and havethebody 
lifted off and suspended, until the truck may be run away and truck of 
another gage run under thebodyand the latter lowered uponit. The ap 
paratus consists of elevating tables, preferably four in number, suitably ad- 
justed to take under the four corners of the trucks, and resting upon four 
levers having fixed rests at one end, with their moving ends converging 
upon the vertical moving table of a hydraulic elevator, located centrally 
between the first-mentioned elevating tables, by which the latter are eleva 
ted or depressed to raiseor lower the car bodies. 

HandTruck.— B. W.Tuthill, Oregon City, Oregon.— The object of this in 
vention is to construct the frame-work of hand trucks of metal tubes, pref- 
erably of gas tubing, to be joined together in a cheap, simple, and inex- 
pensive way, by which they can be readily made tight and taken apart for 
repairs. 

Mill Stone Drivers.— D. B. Ritter, Glasgow, Ky.— The object of this in- 
vention is to provide improvements in the drivers used on the mill stone, 
spindles for imparting rotary motion, whereby they are adapted for apply- 
ing the power more evenly on both sides of the spindle than can be done by 
the driver as now arranged. 

Cheese Pressing Apparatus.— James L. Sprague, Hcrmon, N. Y.— This 
invention relates to improvements in cheese hoops, and the followers for 
the same, and in the arrangement for connecting the screws of cheese press- 
es with the followers. 

Propelling Wheels.— James S. Cunningham, New York city.— This in- 
vention consists in an improved arrangement of the buckets for governing 
their position while dipping and escaping from the water, and also for hold- 
ing them against the resistance of the water. 

Water Elevator.— D. A. Dunham, Pilatka, Fla.— This invention relates 
to improvements in devices used lor raising or injecting water by a jet of 
steam, the object of which is to provide a more simple device than any now 
in use, and adapted for drawing water from the bottom of the vessels 
containing it, and it consists in a peculiar arrangement of steam and water 
conducting pipes with throat and water-receiving passage. 

Milk House.— Fritz Schallcr, Mattoon, 111.— This invention consists in an 
arrangement, on a brick or stone base, of A-shaped sides and vertical ends, 
the sides being hinged at the base to swing open in a vertical plane, and the 
triangular ends being divided at the center and hinged to swing horizontal- 
ly ; the walls are made double, with spaces betwecn.and provided with ven- 
tilating passages. 

Cylindrical Hulling Mill.— Charles S.Bailey, New York city.— This 
invention has for its object to furnish a simple, convenient, and effective 
hulling mill, designed especially for hulling cotton seed, but equally ap- 
plicable to hulling other seeds, andwhich, whiledoing its work thorough- 
ly, shall be so constructed that the knives may be easily, quickly, and 
conveniently taken out and adjusted. 

Ditching Machine.— James S. Anderson and James B. Coolcy, Clark's 
Hill, Ind.— This invention has for its object to furnish a simple, convenient, 
and effective ditching machine, which shall be so constructed and arranged 
thatit may be easily adjusted to cut a straight ditch for laying tiles,, or a 
tapering open ditch, as may be desired. 

Plow.— Moses Tessier, Cairo, 111.— This invention has for its object to im- 
prove the construction of plows, so as to make them more convenient, ef- 
fective and durable, enabling them to be readily adjusted to run at a 
greater or less depth in the ground or to cut a wider or narrower furrow. 

PLow.-HcnryNolte, Lincoln, 111.— This invention has for its object to 
furnish an improved plow, simple in construction, and effective in opera- 
tion, forplowing and cultivating plants planted in rows, when of such a 
character or size as to require to have the soil turned about the said plants 
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Safety Attachment for Strbet Railroad Cars.— John Fogarty, 
Brooklyn, N. Y.— This invention has for its object to furnish an im- 
proved attachment for street railroad cars, Vhich shall be so constructed 
and arranged as to prevent any person or thing that may be upon the 
track from being run over by the wheels, or f rom throwing the cars from 
the track. 

Furniture Caster.- C. G. "Wilson, Brooklyn, N.Y.— This invention ;has 
for its object to furnish an improved furniture caster, which shall be so 
constructed and arranged that it will allow the table, or other article to 
which it may be attached, to be moved freely in any direction, and which 
shall, at the same time, be simple in construction, strong, durable, and not 
liable to getout of order. 

Corn Harvester.— G. W. S. Bell, Talulla, 111.— This invention has for its 
object to furnish an improved corn harvester, which shall be so construct- 
ed and arranged as to cut two rows at a time and deposit it in bundles 
upon the ground, and which shall be simple in construction, effective in 
operation, and easily guided when at work. 

Plow.— A. Boles, Kinder, Ind.— This invention has for its object to fur- 
nish an improved plow, simple in construction, strong, and durable, which 
maybe readily adjusted for useas asingle or double plow, and which may 
be attached to the framework of a buggy for use as a gang plow or culti- 
vator. 
Cobn Planter.— Henry Baughman, Columbus, Ohio.— The object of this 
nvcntion is to provide for public use a simple, and convenient corn planter 
which can be worked by hand or other power. 

Water WnEEL.— P. H. Lamey and A. J. Beachell, Port Treverton, Pa.— 
This invention consists in making the outer part of each of the buckets of 
a water wheel a swinging gate hinged to the inner rigid part. 

Fl*oatino Velocipede.— L. D. Bunn, Morristown, N. J.— This invention 
relates to a new floating velocipede, which consists of two fioatsor vessels, 
that carry a platform, on which the axle of the propelling paddle wheel, 
that fits between the two floats has its bearings, and that carry each a rud- 
der at the stern end. The two rudders are connected with each other, and 
bymeans of ropes or chains with the steering lever, so that they will be 
moved in the same direction, thereby insuring greater certainty of action. 

Device for Pumping by the Motion of the Oars.— Robert B. Spedden 
and E. Clifford Spedden, Astoria, Oregon.— This invention has for its object 
to pump a boat by the motion communicated to the oars in the operation 
of rowing. 

Clothes Dryer.-^. C. Collins, Little Hocking, Ohio.— This invention re- 
latestoa new and useful improvement in apparatus for drying clothes, 
and consists in the construction and arrangement and combination of parts 
whereby the facilities usually aiforded by clothes dryers are greatly 
increased. 

Ironing Board.— D. E. Crosby, South Vineland, N. J.— This invention re- 
ates to a new and useful improvement inironing boards for laundry use, 
and consists in sojponstructing the board that it may be adjusted to any or- 
dinary table, and it also consists in attaching an additional ironing board 

o the main board. 

Oven.— Mrs. Clarissa Preston, Wheeling, "W. Va.— This invention consists, 
first, in supporting the grates upon the doors of the ovens, whereby they 
may be withdrawn from the ovens when the doors are opened, and restored 
thereto when the doors are closed ; secondly, in an arrangement of slid- 
ing grate, whereby it is prevented from falling from its supports when 
drawn out for the reception of the articles to be baked; and, thirdly, in cer- 
tain arrangements of devices for handling the hot plates and pans. 
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SCHEDULE OF PATENT OFFICE FEES: 

On eacti caveat $10 

on filing each application for a Patent (seventeen years) srtE 

O n issuing each original Patent S^li 

On appeal to Commissioner of Patents £20 

On application for Reissue $30 

On application for Extension of Patent $50 

On granting the Extension , $50 

On tiling a Disclaimer $10 

On an application for Design (three and a half years) $10 

On an application for Design (seven years) $15 

On an application for Design (fourteen years) $30 

In addition to which there are some small revenue-stamp taxes. Residents 
ot Canada and Nova Scotia pay $500 on application. 

For copy of Claim of any Patent issued within SO years $1 

A sketch from the model or drawing, relating to such portion of a inathine 

as the Claim covers,from $1 

upward, but usually at the price above-named. 
The full Specification of any patent issued since Nov. 20, 1866, at which time the 

Patteni Qtflce commenced printing them $1 "25 

Official Copiesof Drawingsof any patent issued since 1836, we cansupply at 
a reasonable cost, the price depending upon the amount of labor involved and 
the number of views. 
IFall information, as to vrice of drawings, in each case, may be had by address 
ing MtNN & CO.. 

Patent Solicitors, No. 37 Park How, Neut York. 

94,463. — Propeller for Vessels. — Adolphe Aubert, No- 

tcnt-Le-Rotrou, France. 
, 64. — Animal Trap. — P. P. Baker (assignor to himself and 
J. R. Lowe), Boston, Mass. Antedated Sept. 4, 1869. 

94,465. — Composition for Whitewashing. — James Baker, 

Ijamsville, Md. 
94,466. — Stomach Bitters. — Moses Becker, Philadelphia, Pa. 
94,467. — Sewing Machine. — N. P. Bradish, Jerseyville, 111. 
94,468. — Spoke-Tenoning Machine. — F. H. Brinkkotter, 

Callahan's Ranch, Cal. 

94,469. — Hand Car for Railroads. — H. L. Brown, Adrian, 

Mich. 

94,470. — Mechanism for Holding Bolsters in Spinning 

Machines.— E. S. Burlingame, Uxbridge, Mass. 
94,471. — Manufacture of Pig Iron. — John Burt, Detroit, 

Mich. 

94,472. — Weather Strip. — H. W. Carew, Norwich, Conn. 
94,473. — School-Desk and Seat. — Aaron Chandler, Daven- 
port, Iowa. 
94,474. — Stovepipe Thimble. — B. C. Chapman, Lacon, 111. 
94,475. — Apparatus for Emptying Sugar Kettles. — C. H. 

Collins and W. B. McClure, Alexandria.Va. 
94,476. — Gas Burner. — J. W. Cremin, New York city. 
94,477.— Stove-Polishing Brush. — L. C. Crowell, West 

Dennis, Mass. Antedated Aug. 25, 1869. 
94,478. — Seeding Machine. — N. C. Dawson, Steele's Post- 

Offlce, Ind. 

94,479. — Process of Preparing Grain for Mashing. — 

F. W. De Spessbourg, Province of Normandy, France. 
94,480. — Hay Spreaders. — Norman Baton, Woburn, Mass. 
Antedated April 14,1869. 

94,481. — Cotton Cultivator. — Bmile Bnete, Catahoula, 

tarish.La. 
82. — Revolving Cultivator. — W.A. Bstes, South China, 

Me. 
94,483. — Dumping Tub. — J. S. Evans, Berkeley, Mass. 
94,484. — Wrenches for Elevating Pump Tubes. — J. A. 

Fleming, Shamberg, Pa. 
94,485. — Dumping Wagon. — D. S. Gardner, Bristol, Md. 
94,486. — Extension-Table Slide. — S. J. GenuDg] Waterloo, 

N. Y. 

94,487. — Folding Baggage Check. — E. H. Graves, Chicago, 

in. 
94,488.— Cotton Gin.— B. D. Gullett, Amite City, La. 
94,489. — Corn Plow. — Lewis Guthrie, Waterloo, Ind. 
94,490. — Double Corn Plow. — Lewis Guthrie, Waterloo, 

Ind. 

94,491.— Gang Plow.— F. A. Hill, Marysville, Cal. 



94,492. — Coating Iron or Steel with Copper or Brass, 

ok other Alloys of Copper.— G. J. Hinde, Wolverhampton, England. 

Patented Feb. 26,1869. 
94,493. — Roofing Material. — Benjamin Hinkley, Troy, 

n. y. 
94,494. — Cap. Ventilator. — Robert Hitchcock, Springfield, 

Mass. 
94,495. — Plastic Cement. — George E. Hopkins, Harwich, 

Mass. 
94,496. — Animal Trap. — John Hughson, Buffalo, N. Y. 
94,497. — Cultivator. — John Lueth, Kankakee, 111. 
94,498. — Steamer for Agricultural and other Purposes. 

—A. T. Manly, Bulfalo, N. Y. 
94,499. — Washing Machine. — M. S. Marshall, Somerville, 

assignor to J. T. and J. S. Folsom, Boston, Mass. 
94,500. — Saw Frame. — Daniel Moore and Edwin Moore, 

Brooklyn, E.D.,N. Y. 
94,501. — Wash Tub. — Bernard Morahan, Brooklyn, N. Y. 
94,502. — Animal Tedder. — Daniel Newton, Southington, 

Conn. 
94,503. — Rasp. — W. S. Nicholson (assignor to the Nicholson 

File Co.), Providence, R. I. 
94,504. — Hand WeedeR. — A. F. Noyes and N. D. Beecroft, 

Bangor, Me. 

94,505. — Sleigh Shoe. — H. C. Overman (assignor to himself 

J.Q. A. Crossby), Clricag», 111. 
94 500.— Churn.— R. D. Ozburn, Lena, 111. 
94,507.— Pump.— Joel Patrick, Pitt county, N. C. 
94,508. — Apparatus for Assaying and Testing Ores and 

Metals.— J. S. Phillips, San Francisco, Cal. 

94,509. — Process of Concentrating and Granulating 

Saccharine Liquids.— John Pickles, Wigan, England. 

94,510. — Construction of Ships. — David Pierce, Woodstock, 

vt. 
94,511.— Paper-Bag Machine.— J. P. Pultz, Plantsville,Conn. 

Antedated Sept. 1, 1869. 

94,512. — Device for Aiding Combustion in Steam Gen- 
erators.— G. W.Rawson, Cambridgeport, assignor to himself and M. 
Hittinger, Somerville, Mass. 

94,513. — Brick Kiln. — James V. B. Remsen, New York city. 
Antedated Aug. 27, 1869. 

94,514. — Pruning Shears. — Wm. Richard, Clyde, Ohio. 

94,515. — Washing Machine. — M. A. Richardson, Sherman, 
N. Y. 

94,516. — Railway Rail Splice. — B. Robinson, Boston, Mass. 
Antedated Aug. 21, 1800. 

94,517. — Platform Scale. — Lyman M. Severance, Dixon, 
in. • 

94,518. — Treadles for Machinery. — Jasper H. Singer, 
New York city. 

94,519. — Stay and Guide Bar for Elliptic Springs for 

Vehicles.— J. E. Slegel and Eli Slegel, Reading, assignors to themselves 

and J. K. Herts, Lancaster county, Pa. 
94,520. — Brad Setter. — C. E. Smith, Columbus, Ohio. 
94,521. — Carriage Wheel. — T. R. Smith, San Francisco, 

Cal. 
94,522. — Truss. — Henry Spillmann, New Orleans, La. 
94,523.— Governing Device for Steam Engines. — Peter A. 

Stewart, Lucesco.Pa. 

94,524.— Combined Knob Latch and Lock. — W. H. Sullen- 

berger, Harrisburgh, Pa. Antedated Aug. 25, 1869. 
94,525. — Railway Car Brake. — J. W. Swales, San Francisco, 

94,526— Mail Bag.— Z. T. Sweet, Davisville, Cal. 
94,527.— Clothes Dryer.— A. L. Taylor, Springfield, Vt. 
94,528. — Railway Rail Chair. — A. B. Thompson, Owego, 

N. Y. 

94,529. — Bridge. — W. P. Trowbridge, Newtown, N. Y. 
94,530. — Railway Car Brake. — Inglis Walker (assignor to 

himself and W. K. Barnard) , Lynn, Mass. 

94,531. — Overshoe. — A. G. Waterhouse, San Francisco, Cal. 
94,532. — Metallic Alloy for Filtering Oils, and for 

the Manufacture of Paints, Cements, etc.— James Webster, Bir- 
mingham, Great Britain. 

94,533. — Lamp Burner. — J. H. Weeden, Waterbury, Conn., 
assignor to Scoville Manufacturing Co. 

94,534. — Bridge Gate. — Alexander Weide, Chicago, 111. 

94,535. — Lantern. — Wm. Westlake, Chicago, 111. 

94.536. — Lantern. — Wm. Westlake, Chicago, 111. 

94,5;J7. — Attachment foii Cooking Stoves.— D. N. Allard, 
Chester Hill, Ohio. 

94,538. — Gas Heater. — Boyd Allen (assignor to himself and 
S. C. Pratt) .".Boston, Mass. 

94,539. — Ditching Machine.— J. S. Anderson and Jajnes B. 
Cooley, Clark's Hill, Ind. 

94,540. — Hulling Mill. — C. S. Bailey, New York city. 

94,541. — Railway Crossing for Cone Wheels. — Hugh 

Balnes, Manchester, England. 
94,542. — Cultivator. — Job McNamee Baker, Fayettcville, 

Texas. 

94,543.— Tweer.— J. W. Barron, Hillsborough, 111. 

94,544. — Machine for Making Railroad Spikes. — John W. 

Bartlett and David P. Bosworth, Harmar, Ohio. 

94,545. — Apparatus for Lighting Gas by Electricity. — 

Wm. W.Batchelder, Boston, Mass. 
94,546. — Corn Planter. — Henry Baughman, Columbus, 
Ohio. 

94,547.— Railway Car Coupling.— R. W. Baylor, Norfolk, 

Va. 

94,548. — Table Leaf Support. — A. Belchambers, Ripley, 

Ohio. 

94,549. — Corn Harvester. — G. W. S. Bell (assignor to him- 
self and H. C. Bell), Talulla, 111. 

94,550. — Ice Pitcher. — Wm. Bellamy, Newark, N. J. 

94,551. — Washboard. — Wm. Bellus and C. Bowers, Fredo- 
nia, Ohio. 

94,552. — Blank Boot Heels. — H. H. Bigelow, Worcester, 

Mass. 
94,553. — Chair Seat. — Osmore A. Bingham, Gardner, Mass. 
94,554. — Plow. — Abram Boles, Kinder, Ind. 
94,555. — Machine for Breaking the Leaves and Stems 

of Tobacco.— Nicholas H.Borgfeldt. New York city. 
94,556. — Self-closing Telegraph Keys. — W. Clay Bowers, 

Wheatland, Iowa. 

94,557.— Clamp.— M. V. Brigham, Mannsville, N. Y. 

94,558. — Mode of Closing Paper Bags. — Morgan W.Brown, 
New York city. 

94,559. — Floating Velocipede. — Lewis 1'. Bunn, Morris- 
town, N. J. 

94,5«0. — Wardrobe Bedstead. — Sanford S. Burr, Dedham, 
and Levi Pierce, Charlestown, Mass. 

94,561. — Grate Bar for Boilers. — David Byard, Sharon, Pa. 

94,562. — Clothes Dryer. — Edward Carter, Rensselaer, N. Y. 

94,563.— Stop Cock. — John C. Chapman, Cambridgeport, Mass. 

94,564.— Oil Can.— Charles Chinnock, Brooklyn, N. Y., as- 
signorto I. Little Hyde, New York city. Antedated August27, 18G9. 

94,565. — Velocipede. — Wm. B. Clark, Whitefield, Me. 
94,566. — Balanced Valves. — Daniel Collins, Girard, Ala. 
94,567.— Clothes Dryer.— T. C. Collins, Little Hocking, 
Ohio. 

94,568. — Machine for Pressing Tobacco. — Thomas Cope 

and George Cope, Liverpool, England. 
94,569.— Fly Trap.— J. J. Craig, Knoxville, Tenn. 
94,570. — Reflector for. Street Lamps. — Joseph W. Cre- 

men, New York city. 
94,571. — Loom. — George Crompton, Worcester, Mass. 
94,572.— Ironing Board.— D. E. Crosby, South Vineland, N. J. 
94,573. — Propelling Apparatus. — James S. Cunningham 

(assignor to himself and George Le Cronier), New York city. 
94,574. — Meal and Flour Dryek. — Henry Cutler (assignor 

to S.N. Cutler* Co.). Ashland, Mass. 
94,575. — Knitted Stocking. — Anthony G. Davis and Charles 

W. Blakeslee, Watertown, and Ebenezer B. Beecher, New Haven, Conn. 
94,576.— Jack Spool.— Daniel R. Day, Rindge, N. H., and 

John G. Folsom, Winchendon, Mass. 
94,577. — Breech-loading Fire-arm. — FaustinoValdes Diaz, 

New York city. 

94,578. — Weed Gatherer for Plows. — Loyal M. Dod- 
dridge, New Mount Pleasant, Ind. 

94,579.— Railway Car Coupling.— Thomas B. Dora, Mat- 
toon, El. 



94,580. — Progressive Kiln. — Helmuth Dueberg, Balti- 
more, Md. 
94,581. — Compound to be Used as a Mordant in Dyeing 

and Printing.— F. S. Dumont, New York citv. 
94,582.— Water Elevator.— D. A. Dunha:n, Pilatka, Fla. 
94,583. — Beehive. — Homer M. Dunham and Bishop Adding- 

ton, Centreville.Ind. 
94,584.— Still.— Charles K. Dutton, New Berne, N. C. 
94,585— Lock Nut.— W. P. Ewing and Isaac S. De Ford, Elk 

ton, Md. 

94,580. — Churn Dasher. — Milfes Fisk, Arian, Mich. 

94,587. — Safety Attachment for Street Railway Cars. 

—John Fogarty, Brooklyn , N. Y. 
94,588. — Floating Velocipede. — Wm. Frankel, Springfield 
Ohio.. 

94,589.— Sulky Harrow. — W. H. H. Frye, North Frye- 

burg, Me. 
94,590. — Cutter Head. — John Gage, Henniker, N. II. 
94,591. — Machine for forming Shells forDryMeasures. 

— John Gage, Henniker, N. H. 
94,592. — Sawing Machine. — Peter Geiser, Waynesborough, 

94,593.— Parlor Stove.— John II. Goodfellow, Troy. N. Y. 
94,594. — Compressed Air Engine. — Edwin H. Grant, Wash- 
ington, D. C. 
94,595. — Clothes Dryer. — Andrew Harbison (assignor to 

himself and Esli N. Houk), Newcastle, Ph. 

94,596. — Manufacture of Illuminating Gas. — George W. 

Harris, Elizabeth, N. J., and Henry Holdrcge, New York city. 

94,597. — Breast Loop for Hames." — William 4 B. Hayden, 

Columbus, Ohio. 

94,598. — Clothes Rack. — V. M. Heath, Morristown, Vt. 
94,599.— Window Blind.— Stephen Hebron, Buffalo, N. Y. 
94,600. — Vegetable Cutter. — R. Hemenwav, New Cassel, 

Wis. 
94,601. — Railway Spike. — C. L. Heywood, Boston, Mass. 
94,602. — Cotton and Hay Press.— J. J. Bines, Evergreen, 

Ala. 
94,603. — Spring. — George Hopson and Joseph H. Mason, 

Bridgeport, Conn. 
94,604. — Burglar Alarm. — James J. Jackson, Curwins- 

ville.Pa. 

94,605. — Composition Flux for Manufacture of Iron 

and Stnel.— Jacob Jameson, Philadelphia, Pa. 
94,600. — Hinge. — Wm. Johnson, Cincinnati, Ohio. 
94,607. — Railway Rail Joint. — William Johnston, Have- 

lock, Pa. 
94,608. — Harvester Guard. — J. Herva Jones and Miles S. 

Prentice, Hockford, 111. 

94,009. — Plow. — A. C. Judson (assignor to himself and E. O. 

Judson), Grand Rapids, Ohio. 

94,610. — Force Pump Having Concentric Pistons. — Peter 

M. Kafer, Trenton, N.J. 

94,011. — Apparatus for Distilling and Rectifying 

Spirits.— Gottlob Kaiser, New York city. 

94,612. — Joint Standard Sled. — Isaiah Kingman, Walt- 
ham, Me. 
94, SI 3. — Permutation Lock. — W. F. Kistler (assignor to 

himself and Joseph L. Hall), Cincinnati, Ohio. 

94,614. — Turbink Water Wheel, — P. H. Lamey and A, J. 

Beachell, Port Treverton, Pa : P. II. Latney assigns to George Knllu anil 
P. K. Knights. 

94,615. — Extension CnAiR. — Frederick William Lange, 

Chicago. 111. 
94,01G. — Medical Compound. — David Langell, Apple Creek, 

Ohio. 

94,G17. — Extension Table. — Charles Ph. Lenz, Poughkecp- 

sie, N. Y. 

94.G18. — Apparatus for Propelling Machinery. — E. J 

Leyburn, Lexington, Va. 

94,619.— Churn.— A. Lloyd, Millersburg, 111. 

94,620. — Syringe. — H. D. Lockwood, Charlestown, Mass. 

94,021. — Fire Kindler. — Augustus Lodeman and Meyer 

Desenberg, Kalamazoo, Mich. 
94.G22. — Wagon Brake. — John Ludeke (assignor to himself 

and Jacob Biehler), Griffin's Corners, N. Y. 
94,023. — Walking Cultivator. — Edward P. Lynch and 

Henry R. RarT, Davenport, Iowa. 
94,024. — Wind Wheel.— A. I. Maxwell, Morrison, 111. 
94,625.— Coal Stove.— H. D. McGeorge, Rochester, N. Y. 
94,626. — Preserving Wood from Decay and Mildew. — 

A. R. McNair, New York city. 

94,627. — Stove Grate. — John Moran, Washington, D. O. 
94,628. — Plaiting Attachment for Sewing Machines. — 

Aaron Morehouse and A. R. Heath, Danbury, Conn. 

94,029. — Edging Tool for Harness Makers. — O. W. Mor- 

ley, Tarrytown, N. Y. 

94,030. — Die for Forging French CLirs for Carriages. — 

F. B. Morse, Plantsvllle, Conn. 

94,631 — Printers' Inking Roller from Rubber Sponge. — 

Stephen Moulton, Bradi'ord-on-Avon, England. Patented in England 
May 9, 1868. 
94,032. — Picture Frame. — A. A. Murfey, Montville, assignor 

to himself and N. D. Morgan, Norwich, Conn. 

94,633.— Fan.— O. R. Nitsch, New York city. 

94,634.— Plow.— Henry Nolte, Lincoln, 111. 

94,635. — Grain Mill. — James Norman, New Orleans, La. 

94.63G.— Plow.— O. Osborn, Trumansburg, N. Y. 

94,637.— Plow.— W. F. Pagett, Springfield, Ohio. 

94,G38. — Circular Saw Mill. — Francis Parker, Cato, N. Y. 

94,039. — Door Lock. — N. Petre, New York city. 

94,640. — Spindle and Flyer. — Jean Joseph Jules Pierrard 
Reims, France. 

94,041. — Wind Wheel. — W T illiani M. Piper, Blue Earth 
City, Minn. 

94,042.— Animal Trap.— Clark Polley, Shelbyville, Tenn. 

94,643. — Oven. — Clarissa Preston, Wheeling, West Va. 

94,644. — House Hay Fork. — Emanuel liaber, Roanoke, Ind. 

94,645. — Churn. — J. L. Ressler, Ramsburg, Pa. 

94,646. — Churn. — Edward Reynolds, Omro, Wis. 

94,647. — Projectile. — J. D. Richards, Muscatine, Iowa. 

94,648. — Manufacture of Boots and Shoes. — E. P. Rich- 
ardson, Lawrence, Mass. 

94,649.— Clutch.— W. I. Risedorph, Albany, N. Y. 

94,050. — Millstone Driver. — D. B. Ritter, Glasgow, Ky. 

tf4,G51. — Ash Sifter. — D. T Robinson, Boston, Mass. 

94,652. — Railway Signal. — A. F. B. Rocke and W. H. Mc- 

Leod, Jersey City, N. J. 

94,653. — Machine for Nailing the Soles to the Uppers 

of Boots and Shoes.— J. F. Sargent, Melrose, assignor to Elmer Town- 
send, Boston, Mass. Patented in England Nov. 5, lsG8. 

94,654. — Machine for Nailing and Pegging Boots and 

Shoes.— J. F. Sargent, Melrose, assignor to Elmer Townsend, Boston 
Mass. Patented in England Nov. 5, 1868. 

94,655. — Milk House. — Fritz Schaller, Mattoon, 111. 
94,656. — Sofa Bedstead. — Adam Schwaab, New York city. 
94,657. — Garden Plow. — Robert Scott, La Porte, Ind. 
94,658.— Cooking Stove.— J. H. Shear, Albany, N. Y. 
94,659. — Grain Measurer. — J. W. Smith and Heinrich Griesa, 
North Cohocton, N.Y. 

94,660. — Device for Pumping by TnE Motion of the Oars. 

— R. R. Spedden and E. C. Spedden, Astoria, Oregon. 
94,601.— Cheese Hoop.— J. L. Sprague, Hermon, N. Y. 
94,662. — Corn Harvester. — Lucas Stadler, Bowensburg, 111. 
94,663. — Plow. — James Stephens, Agency City, Iowa. 
94,664. — Mode of Fastening Artificial Teeth. — E. C. 

Stone, Galesburg, 111. 
94,065. — Direct-Acting Engine. — John Storer, New York. 
94,660. — Steam Generator. — James Stuart, San Fancis- 

co, Cal. 
94,667.— Plow.— Moses Tessier, Cairo, 111. 
94,688. — Sawing Machine. — Hiram Thompson (assignor to 

Richard Ball and E. P. Halsted), Worcester, Mass. 
94,669. — Gold-digging Apparatus. — Denison Tisdale, Des 

Moines, loVa. 

94,670. — Spring for Upholstery, Chair, Car, and other 

Seats— E. W. Tucker, Lowell, Mich. 
94,671. — Cotton-seed Planter. — W. F. Tunnard (assignor 
to F. D. Tunnard), East Baton Rouge Parish, La. 
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94,672. — Camera Stand. — A. E. Turnbull, Upper Sandusky, 

Ohio. ji 

94,673.— Hand Truck.— B. W. Tutliffl, Oregon City, Oregon. 
94,674. — Seeding Machine. — D. C. Van Brunt, G. W. Van 

Brunt, and Hiram Barber, Horicon, "Wis. 

94,675.— Cooking Stove.— N. S. Vedder, Troy, N. Y. 

94,676. — Toy Velocipede. — N. S. Warner, Bridgeport, Conn. 

94,677.— Sewing Machine.— Albin Warth, Stapleton, N. Y., 

assignor to himself and Eberhard Faber, New York city. 

94,678. — Scroll-Sawing Machine. — R. M. Washburn, Bur- 
lington, Iowa. 
94,679. — Boiler or Stew Pan. — William B. Watkins, Jersey 

City, N. J. 

94,680. — Railway Car-body Elevator. — Reuben Wells, 

Jeffersonville, Ind. 

94,681. — Dumping Cart. — M. F. Wickersham, Springfield, 

111., assignor to himself, Thou. Eckardt, H. P. Eldred, J.G. Law, T.Hutch- 
inson, C. B. Hurd, C. Dresser, and D. Sherman. 

94,682. — Furniture Caster. — Charles G. Wilson, Brooklyn, 

N. Y. 

94,683.— Mui-ey Saw Mill.— R. F. Wolcott, Claremont, N. H. 
94,684. — Rotary Clod Fender. — John F. Woolley, Pleasant 

Ridge, Ohio. 

94,685. — Hub for Vehicles. — J. P. Zeller, South Bend, Ind. 
94,686. — Forced Feed Gearing in Seed Drills. — J. P. Zel- 
ler, South Bend, Ind. 

94,687. — Device for Marking and Planting Corn. — J. P. 

Zeller, South Bend, Ind. 

94,688. — Implement for Carpenters' Use. — Edward Gray, 

Oldtown, Me. 

94,689.— Slate Roofing.— R. K. Kille, Mount Holly, N. J. 
94,690. — Leather Cord or -Rope. — 0. I. Harrington and 

Elijah Weaver, Wood's Run, Pa. 

94,691. — Shuttre Worker. — T. H. Bradley, St. Louis, Mo. 
94,692. — Brace for Covers of Trunks, Pianos, etc. — 

Jules Roch, Rochester, N. Y. 

REISSUES. 
35,914.— Corn Planter.— Dated July 32, 1862 ; reissue 3,630. 

—James Armstrong, Jr., Elmira, 111. 

18,156. — Machine for Forging Nuts. — Dated Sep. 8, 1857; 

reissue 3,631.— George Dunham, Unionville, Conn., assignee, by mesne 
assignments, of Edward Paye and Samuel Hall. 

47,938.— Appar \tus for Oiling Wool.— Dated May 30, 1865; 

reissue 3,682.— B. A. Earl, Philadelphia, Pa., assignee of B. A. Earl and 
Henry Holcroft. 

88,216.— Ore Crusher.— Dated March 23, 1869; reissue 3,633. 

—J. W. Rutter, St. Louis, Mo. 
76,138.— Inkstand.— Dated March 31, 1868 ; reissue 3,634.— 
H. L. Andrews, Chicago, 111. 

34,413. — Sewing Machine for Boot and Shoe Sewing. — 

Dated Feb.18, 1862 ; reissue 3,685.— Charles Goodyear.Jr. .Francis Du Bois, 
Frederick Renaud, and H. T. Close, New York city, assignees of Augus- 
tus Destouy. 

DESIGNS. 
3,654. — Ornament for " Wilcox & Gibbs Sewing Ma- 
chine."— s. P. Crtns, Providence, R. I. 
3,655. — Road Scraper. — J. C. Evans, Delaware, Ohio. 
8,656. — Spoon or Fork Handle. — Chas. Osborne, Brooklyn, 

N.Y.,assignor to Whiting Manufacturing Co., New York city. 

3,657. — Group of Sculpture. — John Rogers, New York 

city. 

EXTENSIONS. 

Inkstand. — Bamet L. Solomon, New York city, executor of 

Myer Phineas, deceased.— Letters Patent No. 1,652, dated Aug. 19, 1862. 

Machine for Engraving Calico Printers'Rollers. — John 

and Thomas Hope, Providence, R. I.— Letters Patent No. 13,462, dated 
Aug. 21, 1855. 

Sewing Machine Case.— F. A. Ross, New York City.— Let- 
ters Patent No. 13,499, dated Aug. 28, 1855. 

Reapiiw and Mowing Machines. — Henry Waterman,Brook 

lyn, N. Y.— Letters Patent No. 13 512, dated Aus. 28, 1855. 

Machine for Electrotyping. — J. A. Adams, Brooklyn N.Y. 

— Letters Patent No. 13,516, dated Sept. 4, 1855. ' 



GREAT VALUE 



OF 





In this 



ROB ABLY no investment of a small sum of money 

brings a greater return than the expense incurred in obtaining 
a patent, even when theinvention ia but a small one. Larger in- 
ventions are found to pay correspondingly well. The names of 
Blanchard, Morse, Bigelow,Colt, Ericsson, Howe, McCormick, 
Hoe, and others, who haveamassedimmense fortunes from their 
inventions, are well known. And there are hundreds of others 
Who have realized large sums— from fifty to one hundred thou- 
sand dollars— and a multitude who have made smaller sums,rang. 
ing from twenty-five thousand to fifty thousand dollars., from 
their patents. The first thing requisite for an inventor to know 
is, if his invention is patentable. The best way to obtain this in- 
formation, is either to prepare a sketch and description of the 
invention, or construct a model, and send to a reliable and ex- 
perienced patent solicitor, and ask advice, 
connection inventors are informed#hat 

MUNN & CO. 

Publishers of the 
; *> if 3 * 




37 Park Row, 'Neiv York," 

Hare been engaged in the business of Soliciting Patents for nearly twenty- 
flve vears, and have the most extensive facilities for transacting such busi- 
ness, of any concern in the world. M. & Co. have examined and reported 
more than 

c 50,000 INVENTIONS, 

Aad prepared the papers for more than 

25,qj)0 APPLICATIONS 

For Patents during the last quarter of a century. 

Forthepast ten years, the cases filed in the Patent Office by them, are 
about one third of the entire number of applications filed. Their corps 
of specification writers and counselors are made up from the ranks of the 
Patent Office, andaremen capable of rendering the bestservice to thein- 
ventor, from the experience practically obtained while examiners in the 
Patent Office. 

MUNN &, CO. 

Offer their services in preparing 

Specifications and Drawings for Patents, Caveats, Re- 
issues, Designs, Trade Marks, Extensions, 
Interferences, and Assignments. 

They also prosecute 



F 



EJECTED 



/ 



PPLICATIONS, 



"Which have been Improperly prepared by the Inventor or incompetent ati 
torneys. Good inventions are often rejected for no other reason than that 
the cases were not properly presented to the Patent Office. 

Inventors should bear in mind that Patents are often worth more in for. 
eign countries than in the United States, and the reduced prices for which 
they are now obtained in England, France, and in other countries, ren, 
der it within the means of most persons to patent their inventions abroad. 

For instructions concerning 



FOREIGN PATENTS, 
REISSUES, 

INTERFERENCES, 

HINTS ON SELLING PATENTS, 
RULES AND PROCEEDINGS AT THE UNITED STATES 
•^PATENT OFFICE, 
THE PATENT LAWS, FEES, ETC., SEE 

« HINTS TO INVENTORS," 

"Which is sent free by mail on application. Advice free. Everything cc* 
S4«n*ial. Address all communications to 

MUNN So CO., 

PUBLISHERS 

SCIENTIFIC AMERICAN, 

37 JParlz Roiv, J¥ew Tor7c 9 

Office in Washington, corner of F and Seventh streets. 



Inventions Patented in England by Americans. 

[Compiled from the " Journal of the Commissioners of Patents."] 

PROVISIONAL PROTECTION FOR SIX MONTHS. 

9.315.— Paddle "Wheels.— L. "W. "Wright, Brooklyn, N. T. August 2 
1869. 

2,355.— Expanding Rock Dkill.— E. P. Gleason, New York city. August 
6, 1869. 

2,367.— Sower and Cultivator.— A. Newell, New York city. August 7» 
1869. 

2.391.— M artifact ukh of Ikon and Steel.— T. S.Blair, Pittsburgh, Pa 
August 10, 18G9. 

2,407.-Hoop Skirt.— J. Mayer, Brooklyn, N. Y. August 11, 18G9. 

2,409.— Manufacture of Iron and Steel.— J. J. Johnston, Allegheny, 
Pa. August 11,1869. 

2,414.— Centrifugal Pump.— "Wm. D. Andrews, New York city. August 
12, 1869. 

2,430.— Apparatus for Diminishing the Effects of the Osoili-atcon 
of Vessels and for Preventing Sea Sickness.— L. D. Newell, New York 
city. August 14, 1869. 

2,44*3.— Passenger Register.— H. H. Trenor, New York city. August 16 
1869. 

2,458.— Manufacture of Iron and Apparatus therefor.— D. Stewart 
Kittanning, Pa. August 17, 1869. 



NEW PUBLICATIONS. 



The Polytechnic— M. M. Marks, of Troy, N. Y., proposes to issue a 
semi-monthly journal of twelve pages, to be devoted to the interests ot 
polytechnic and scientific schools, which are now on the increase in this 
country. It promises to be a useful journal. Terms, $4'00 a year, in 
advance. 



How to Get Patents Extended. 

Patents can be extended, for seven years.undor the general law, but 
t is requisite that the petition for extension should be filed with the 
Commissioner of Patents, at least ninety days before the date on which 
the patent expires. Many patents are now allowed to expire which could be 
made profitable under an extended term. Applications for extensions can 
only be made by the patentee, or, in the event of his death, by his legal rep 
resentative. Parties interested in patents about to expire, can obtain all 
necessary instructions how to proceed, free of charge, by writing to 

MUNN & CO., 37 Park Row, New York. 



Receipts— When money ispaid at the office for 
subscriptions, a receipt for it will be given ; but when 
subscribers remit their money by mail, they may con- 
sider the arrival of thoflrBt paper a bona-flde acknowl- 
edgment of their funds. 



City Subscribers. — The Scientific Ameri- 
can will be delivered in every ar tof the city at $3-50 
a year. Single copies for sale p n >ithe News Stands ia 
this city, Brooklyn, Jersey Cit^ and Williamsburg, and 
by most of the News Dealers: n the United States. 



Subscribers — who wish to have their vol- 
umes bound, can send them to this office. The charge 
for binding is $1.50 per volume. The amount should be 
remitted in advance, and the volumes will be sent as 
soon as they are bound. 
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Ihe value of the Scientific American as an. advertising 
medium cannot be over- estimated. Its circulation is ten 
times greater than that of any similar journal now vub- 
lished. Itgoes into all the States and' Territories, and is 
read in all the principal libraries and reading-rooms of 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his advertise- 
ment in a printed newspaper. He wants circulation. If 
itis worth 25 cents per line to advertise in a paper of three 
thousand circulation, it is worth $3*50 per line to advertise 
in one of thirty thousand. 

RATES OF ADVERTISING. 

Back Page $1*00 a line. 

Inside Page 75 cents a line. 

Engravings may head advertisements at the same rate ver 
line, by measurement, as the letter-press. 



FINANCIAL PARTNER WANTED,— 
Address Box 108, Rouses' Point, N. Y. 

Light gray Iron CASTINGS made to order 

promptly from a No. 1 strong iron. Light work our spe- 
cialty. LIVINGSTON & CO., Pittsburgh, Pa. 

E TURNER, Civil, Railway, and Mechan- 
• ical Engineer. Address, care ol "W. JACKSON, 
504 Walnut St., Philadelphia, Pa. 



FOR SALE— Sash and Door Mill. Long 
succesful business. Cheap, on long credit. Address 
dress Box 50, Champlain, N. Y. 



PATENTS AND PATENTED GOODS 
Sold on Commission. Liberal advances made on 
small saleable articles. Send samples withfull particu- 
lars. J. M. MOODY, 7Murray St., New York. 

WARD & STANTON,— 
52 John St., New York, Manufacturers of Im- 
proved Horizontal and Portable Engines, Portable Corn 
Mills, Saw Mills, etc. Send for circular. 



Economy, Speed,Safety. 

TS. DAVIS' Patent Stationary Steam En- 
• gines.— The neatest, simplest, most economical, 
and cheapest of all Automatic Cut-off Engines. Call and 
see one. Manufactured by 

D. P. DAVIS, 46Cortlanatst.,NowTorlc. 



KASS0NS' patent 

Concavo-Convex Anprs 



AND 



Auger Bits. 

The front or working faces of these 
Augers and Bits are Concave, and the 
rear faces are Convex. This peculiar 
construction gives great strength to 
the twist, removes undue friction, and 
and requires less power to use than the 
ordinary auger or bit. They are adapt- 
ed for all kinds of wood — hard or soft 
— and specially adapted for all kinds 
of wood-boring machinery, and for 
boring hubs, pumps.etc. They do not 
require to be withdrawn for clearance, 
and will bore at any angle of the 
wood. 

Hnmphreysville MIX Co., 

SOLE MANUFACTURERS 

Warehouse, 31 Beekman St., N T 
J. M. WATKINS, Agent, 



McNab & Harlin, 

MANUFACTURERS OF BRASS COCKS, 
"Wrought Iron Pipe and Fittings f or Steam, Water, 
and Gas. 
GETTY'S PATENT PROVING PUMP AND GAGE. 

GETTY'S PATENT PIPE CUTTER. 
Send for Illustrated Catalogue or price list. 

86 John St., Neiy York. 



BLACK DIAMOND FILE WORKS. 



MARK. 




G. & H. BARNETT, 41 and 48 Richmond Bt., 

Philadelphia, Pa. 



NEW IMPROVEMENT UPON the SLIDE 
RULE.— I claim as my Invention, a table of figures, 
in combination with the ordinary slide of a Carpenter's 
Rule, for calculating for any given velocity of piston ca- 
pacity of cylinder. and pressure of steam,the horse power 
of a steam engine, substantially as by figures. By this 
instrument, instant calculations stand in bold relief 
against brain or book, for finding the weight of cast iron 
columns and pipe, all bar iron in pounds, cwts., or tuns ; 
the horse power of shafts and belts; all questions in rule 
of three ; simple interest for days, weeks, months, and 
yea,rs,any per cent and principal, or compound interest ; 
speed of pulleys, gears; diameter and pitch ; power of a 
crane ; land, board, wood, and timber measure ; greatest 
square in round timber. Sold by the Patentee only. Also, 
Book to go with it. 

ARNOLD JILLSON, Wooniooket, E. I. 



COPE & MAXWELL'S 

PATENT 

Steam Pumps and Boiler Feeders. 




Ml LUNAR D. DEI 



INDEPENDENT 



Steam Boiler Supply, 

OR FEED PUMP. Reliable for Hot or Cold 
Water. Circular sent free. COPE & CO., 

118 E. Second St., Cincinnati, Ohio. 



Machinery Sale. 

THE JERSEY CITY Locomotive Works 
Co., offer for sale their entire stock of Machinery, 
Tools, and Engineering Plant. The Machinery was 
procuredfrora celebrated Manufacturers, and has been 
kept in the best of order. Any information relating 
thereto, will be furnished, together with descriptive 
catalogue and price list, on application to the Company's 
Agent, "WM. S. AFCHINCLOHS, office corner Steuben 
and "Warren ste., Jersey City, N. J. 



Gear's Variety Moulding Machine, 

"Warranted the Best iy the World for 

Moulding ami Cutting Irregular Forms, with Patent Improvements 
for Combination Outers, and Patent GuarL to protect operator and 
material. Secured by six Patents Deeds of Right to use furnished 
with every Machine sold, to protect parties musing them. Before 
purchasing Combination Moulding and Planing Machine Co.'m or 
Grosvenor's Mongrel Infringing Machines! (wr'nh they and their 
agents, In behalf of the dinger Sewing Machine _ ', and the Central 
Pacific R. R. Co., and others to whom they had sold Machines to 
be used out of the State of New York, have been madetopayus 
for using,) or Ball's or Fay's infringing Machines, w hick users 
have had to pay us for right to use. Address for particulars and 
Machines, Sole Owners and ,Lawful Manufacturers for all the 
United States.ezcept N «vr York A. S. & J. GEAR* CO.. 
Nkw Haven iCokn.i «r 91 Liberty Street, New York. 



$1140 



Howl made it in 6 months. Secret 
• & sample mailed free. A.J. Fullam, N. Y. 



Engine Lathes, 

WITH AND WITHOUT SLATE'S PAT. 
Taper attachment, 15, 19, 21, and 24- in. swing; 
Speed Lathes, 12 and 15-in. swing ; Crank Planers ; Gc:ir 
Plane rs,lGxl6-in.x.3&- ft. ,20x20-in.x4$«r-ft.,80x30-in.xlOX ("id 
8J^-ft.; Planer Centers and Rotary Water Motors, ready 
for delivery; 3, i, and 6-Spindle Drills, Screw Machines, 
Milling Machines, etc., finishing, by 
" - '— — — & CO., 



PRATT, WHITNEY & I 



, Hartford, Conn. 



The Patent 



C 



Or 



K 



RAZOR STRAP 

Really does render shaving a pleasure. Sent by mail, 
postpaid, on receipt of 50c. A Liberal discount to Agts 
Address J. JENKINS, Germantown, Pa. 

COTTON AND WOOL 

SHODDY PICKERS 

Of the most approved English pattern, built by 
RICHARD KITSON Lowell, Mass. 



t L. SLAYTON, Maohinst and Model Mak- 
• er, Harlem R. R. building, room 21, White St., N.Y. 



35ZO 



Samples sent fbee. H. B. SHAW, Alfred, Me. 



THE ROSS MILL.— Every one interested in 
grinding should send for circular to HENRY JACK- 
SON, Consulting Engineer, 9 Spruce St., New York. 



HAVE YOU A TUBULAR BOILER?— 
I am now prepared to repair leaky Boiler Tubes, 
in whatever condition they may be in, and to warrant 
all repairs satisfactory or demand no pay. Men and tools 
ready at all times. Do not plug or remove the tubes. 
Sendf or circular. JOHN F. BI'.ER, 

47Deyst.,New York. 

ROBERT McCALVEY, Manufacturer of 
HOISTING MACHINES AND DUMB WAITERS. 
602 Cherry St., Philadelphia, Pa. 



MODELS, PATTERNS, EXPERIMENTAL 
and other machinery, Models for the Patent Office 
built to order by HOLSKE MACHINE CO.,-Nos. 5.'8, 530 
aRi 532 Water St., near Jeiferson. Refer to Scientific 
American office. 14 tf 



OTEAM AND WATER GAGES, STEAM 



O Whistles. Gai 
16 tf 



is. Gage Cocks, and Engineers' Supplio 
JOHN ASHCROFT. 50 John St.. New ^ 



MAYS & BLISS, 

MANUFACTURERS of PATENT SCREW 
and Lever Presses, Power Presses, Double-acting 
Presses, Cutting and Stamping Dies, 

Machinery for Petroleum Cans. 



Tinner's Tools made to Order. 
Catharine Ferry, Brooklyn, N.Y. 



Plymouth st., near 



TODD & RAFFERTY, Manufacturers and 
DEALEKS IN MACHINERY. 
TTorks.Paterson, N. J.; Warerooms, 10 Barclay st., N. Y. 
Boilers. Steam Pumps, Machinists' Tools. Also, Flax, 
HeniD,Iiope,and Oakum Machinery, Snow'i and Judson's 
Governors, Wright's paFVariable Cut-off & other engines. 



THE BEST PUNCHING PRESSES ARE 
made by the Inventor and Patentee of the famous 
Eccentric Adjustment. Infringements upon said Patent 
■will be i«T@rely dealt with. N. C. STILES, 

Middletown, Conn. 
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Osborn's Metallurgy of Iron and Steel. 
Just Ready. 



THE 



Metallurgy of Iron and Steel, 

THEORETICAL AND PRACTICAL, 

IN ALL ITS BRANCHES. 
With Special reference to American Materials 

and Processes. Bv H. S. OSBORN, LL.D., Professor 
of Mining and Metallurgy in LaFayette College.East- 
on, Pa. Illustrated by 230 Engravings on Wood, and 
6 Folding Piatcs. In 1 vol., Hvo.,972 pages, price $10. 
Sent by mail, free of postage to any address in the 
United States. 



AMONG THE CONTENTS "WILL BE FOUND : 

PART I— THEORETIC METALLURGY OF IRON.- 
Chapteb I— General Principles of the Chemistry of 
Iron. Chap. Ii —The Ores of Iron. Chap. Ill— Special 
Properties of Iron and its Compounds. Chap. IV.— The- 
ory of Fluxes. Chap. V*— Fuel. 

PART II.-PRACTICAL METALLURGY OF IRON.- 
Ciiapteb I.— Roasting of Iron Ore.— Magnetic oxide of 
iron; hydrated oxide of iron, brown oxide, hematite, 
bog ore ; sulphurets of iron ; phosphurets of iron ; ar- 
aeniuretsof iron ; chlorine; sulphates of iron ; carbon- 
ates ; roasting of iron ore in ovens or furnaces ; roasting 
in mounds; roasting in the open air in heaps ; cleaning 
of roasted ores; theory of roasting ores; further remarks 
in modern practice. Chap. II.— Keriving, or Reduction 
of Iron -Direct Process.— Malleable iron from magnetic 
sand ; Catalan process ; the Stiickofen furnace ; Clay's 
process; Chenot's process ; Yates' process ; Champlain 
Catalan process; tiie Ellershausen process ; process at 
Ringgolu.Pa. Chap. III. —The Indirect Extraction of Iron, 
as Cast Iron, from the Ores.— stuck or Wulf 's oven— sala- 
mander furnace; blue oven— cast oven; later forms of tur- 
naccs; the modern charcoal blastfurnace; coke furnaces; 
Hyanges furnaces; stonecoal furnaces; anthracite fur- 
naces ; which form is the best for a blast furnace? blast 
furnace No. 2, Scranton, Pa., April, 18«S; No. 5 furnac. 1 , 
Glendon, one mile above Eastun, Pa., 1868 ; stack No. 2, 
Lehigh Crane Iron Works, Catasauqua, Pa.; stack No. 4, 
LehigLi Crane Iron Works, Catasauqua, Pa.; section of 
stack No. 1. Carbon Iron Co., Parryville, Pa.; section of 
Stack Lock Ridge Iron Co., AlhUrtis btation. Pa.. ltttJS; 
"RingwalV'or inner seetion.andWtlier sections ot boiler 
iron and iron column furnace, at Saucon Iron Works, 
Hellertown, Pa.; forms of furnaces at Scranton, Pa., lnati, 
1858, 1802, 1SC8 ; Dowlais furnaces ; remarks upon the con- 
struction of furnaces in general ; high furnaces ; Lur- 
mann's improvement. Chap. IV.— Building, Blowing in, 
Practical Itemarksupon the Management.— TUwuilding 
of a blast furnace; Dlowing in a furnace ; practical re- 
mat ks ; the management of blast furnaces. Chap. V.— 
Theory of the Blast Furnace.— Table showing the proba- 
ble consumption of charcoal per 100 parts of crude iron, 
with ores of different sorts-; table of analyses of furnace 
cinder. Chap. VI.— Practice of Charges, Mixing; of Ores, 
Cinders— Tables of analyses of slags ; si g from anthra- 
cite blast furnace; Lackawanna Iron and Coal Co. .Scran- 
ton, Pa., table of result of blast furnaces for the weeks 
ending Feb. IS, 1862, and March 9, 1867 ; charges, etc., for 
fossil ores; tablesof working of furnaces of Bloomsburg 
Iron Co., Bloomsburg, Pa.; table of working of furnace 
of McKelvy & Neat, Bloomsburg, Pa.; report of the 
Pennsylvania Iron Work, Danville, Pa., week ending 
June 20, 18()8— blast furnaces ; charges, etc., for red hem- 
atite ; magnetic sands ; titamferous ores in the blast fur- 
nace ; physical condition of slags ; practical remarks on 
charges ; unusual furnace deposits ; titanium ; various 
crystalline forms of slags; peles hair. Chap. VII.— Hot 
Blast Ovens— Waste Heat.— Theory of hot blast; history 
of the hot blast and of modern applications and improve- 
ments ; the apparatus; hot blast, bcranton,Pa.; hot blast, 
Saucon Works.Pa.; Wasserallingen hot blast, Westphalia, 
Germany ; " Cone and Cup " hot blast, P.ort Henry, Lake 
Champlain, N. Y.; Cochran's Distributor, Ormsby, Eng'd, 
used at Port Henry, N.Y • Prenat's covering and charge 
distrib'or.Givors, Francs 1 ,; Kscalle's method; Player's blast 
oven; pyrometers. Chap. VIII.— Nature of the Gases 
and their Economies. Chap. IX —Fire Brick, Refracto- 
ry Stones, and Material.— I. Native refractory stones; 

II. Artificial refractory stones ; composition of bricks. 
Chap. X.— Blast Machines.— I. Wooden bellows, of the 
common form ; II. Wooden cylinder bellows ; III. Iron 
cylinder blast machines ; IV. General remarks on cylin- 
der blast machines; V. Various forms of blast machines; 
VI. Fan-blast machines. Present Form of Blowers.— I. 
Fan blower ; M, Alden's blower, Philadelphia ; F. P. 
Dimpfel's blower, Philadelphia ; Farmer's blower, New 
York; Sturterant's Blower.Boston; applications of these 
fans. II. Pressure blowers; Mackenzie's eccentric blow- 
er, New York; Fritz & Moore blower, Philadelphia; 
Earle's patent horizontal and upright air pump, South 
Norwalk,Conn.; horizontal blast engine— Thomas & Lau- 
rens ; vertical blast engine, Reschitza, Austria. Chai\ 
XI.— Receivers, or Regulators of Blast Tweers, Valves, 
etc. — Blast pipes ; tweers ; valves ; manometer ; general 
remarks on blast machines, etc.; player's tweer. Chap. 
XII.— Hoists, General Expenses, Miscellaneous Details. 
—I. Hoists on incline* planes ; II. Water hoists; Arm- 
strong's hydraulic hoists ; air hoist, Saucon Works, Pa.; 
air engine hoist; steam hoist; economies of furnace 
practice; methods of erection; positions of furnaces; 
scaffolding and dropping ; causes and occasions ; stop- 
ping the blast; cost of erecting furnaces; cost of furnaee 
erected by Mr. Ed. N.K. Talcott, at Dover, N. J., 1869; 
calculations upon the sizes of furnaces and blasts ; Lin- 
dauer's formula; effect of moist atmosphere; unaccount- 
able difficulties. 

PART III. Chapteb I.— Manufacture of Malleable 
Iron.— I. Persian mode of making iron; II. Catalan forge; 

III. German forge ; IV. Finery hre ; V. Puddling furna- 
ces. Chap. II.— Recent Improvements in the Construc- 
tion of Puddling Furnaces— Present Processes and Meth- 
ods of Refining.— The utilization of the waste gases; 
double puddling furnaces ; protection of the sides of the 
furnace; protecting puddling furnaces with water; the 
horizontal area of chimney flue ; dampers to the flue 
stacks ; cast iron bottoms ; the mechanical processes in 
puddling; puddling for blast furnaces; puddling with 
steam ; methods of refining ; consumption of blast ; re- 
fining by mixture ; incorporation of other iron. Chap. 
III.— Practical Remarks on Charcoal Forges, Puddling 
and Refining.— General remarks on puddling ; general 
remarks on refining ; theory of refining and puddling; 
special process for olooming pig iron. Chap. IV.— Forg- 
ing and Rolling.— Forge hamurcrs; squeezers ; roughing 
rollers: Merchant rolling mill ; heavy bar and railroad 
iron rollers ; sheet iron : Russia sheeting ; later improve- 
ments in hammers and rolls ; David Joy's hammer ; 
Dudgeon's steam hammer; Kinsey's improvement; com- 

firessed air hammers; thegunpowder hammer; shingl- 
ng by compression ; general review and practical re- 
marks upon shingling; improvements and further re- 
marks on rolls and rolling ; Wagner's universal rolling 
mill ; wrought iron screws for housings ; mending cast 
ironrolls; cold rolling; grooved chill rolls ; puddling 
ball rolls. Chap. V.— Reheating Furnaces. Shearing, Pil- 
ing, etc.— Reheating furnaces; heating ovens ; shearing; 
cold shearing ; piling; form of keeping accounts, etc., 
etc., of rolling mill ; cost of making rails, Camhriairon 
works, Johnstown, Pa., Oct., 1H66 ; cost of making rails, 
Cleveland District, England, Oct. 1866; tools: general 
remarks ; Siemens' regenerative gas furnace ; the Eller- 
shausen process; Johnson's furnace. 
PART IV.-STEEL. 



J3F" The above oranyofmy Books sent by mail, free of 
postage, at the publication prices. My new revised and 
enlarged Catalogue of Practical and Scientific 
Books, 72 pp. 8vo, now ready, complete to Sept. 1,1369, 
will be sent, free of postage, to any one who will favor 
me with his address. 

HENRY CAREY BAIRD, 

Industrial Publisher, 
406 Walnut St., Philadelphia, Pa. 



PORTABLE STEAM ENGINES, COMBIN- 
ing the maximum of efficiency, durability and econ- 
omy, with the miniisum of weight and price. They are 
widely and favorably known, more than 600 being in use. 
All warranted satisfactory or no sale. Descriptive circu- 
lars sent on application. Address 
14 tf J. C. HOADLEY & CO. Lawrence, Mass 



BUERK'S WATCHMAN'S . TIME DE- 
TECTOR. — Important for all large Corporations 
and Manufacturing concerns — capable of controlling 
with the utmost accuracy the motion of a watchman or 
patrolman, as the same reaches different stations of his 
peat. Send for a Circular. J. E. BUERK, 

P. O. Box 1 ,057, Boston, Mass. 
N.B.— This detector is covered by two U. S; patents. 
Parties using or selling these instruments without autho- 
rity from me will be dealt with according to law. 




WATERS*' PAT. 
FEED - WATER 
HEATER AND LIME AND 
SEDIMENT COLLECTOR. 
Heats Feed Water to the 
boiling point, precipitates 
all impurities, keeping boil- 
ers free from scale and sed- 
iment, prevents contrac- 
tion and expansion, and 
saves a large per cent of 
fuel. No one having once 
used this Heater will do 
without it. For circulars, 
references to Engineers and 
Owers of Engines having it 
in use, and full particulars, 
address THE WATERS 
PATENT HEATER CO., 
Hartford, Conn. 



AGENTS WANTED, 



Local and Traveling— 
for the NEW AMERI- 

+**»***., .*.- .■ ---. - ( CAN PATENT MEAT 

AND VEGETABLE CHOPPER. The best thing in the 
market, without exception. For cut of Machine, terms, 
etc , ad lress D. A. NEWTON & CO., 

' ' SSCortlanit St., New York. 



WROUGHT IRON 

Beams and Girders. 

THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects is called to 
our improved Wrought-iron Beams and Girders (patent- 
ed) in which the compound welds bi'twoen the stem and 
flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, we are 
prepared to furnish all sizes at terms as favorable as can 
be obtained elsewhere. For descriptive lithograph ad- 
dress the UnionIronMills.PittBburrt.PS. 21 tf 



BURGESS NON-CONDUCTING BOILER 
CEMENT (Snyder's Patent) for sale or applied to 
Boilers, Pipes, Generators, Fire Boxes, Heaters, etc, etc. 
Saves 35 per cent in Fuel, and will stand any degree of 
heat. Send forcircular. JOHN F. RIDEK 

47 Dev St., New York. 



Pevey's Cupola, 

WARRANTED to Melt, with one tun of 
Coal, 3000 lbs. of Iron more than any other Cupo- 
la now in use. ABIEL FEVEY 
Patenioe and Proprietor, Lowell, Mass. VanTuyl & Co., 
No. 373 Cherry St., New York, Agents. 



WOODWORTH PLANERS a SPECIALTY 
—From new patterns of the most approved style 
and workmanship. Wood-working Machinery generally. 
Nos. 34 and * Central, corner Union street, Worcester, 
Mass. Warerooms, 43 Cortlandt street, New York. 

WITHERBY. KUGG * RICHAKDSON. 



C^ AST STEEL Name Punches, Letters, and 
J Figures— all sizes and styles, and for all purposes, 
made by - ROBERT ROGEUS. Letter Cutter, 

36 Spruce St., S. E. cor. William St., New York. 



GREAT IMPROVEMENT IN CRUSHING 
ana Grinding. To Miners, Ironmasters, Manufac- 
turing Chemists, Superphosphate Makers, Bone Grinders, 
Dyewood Workers, etc., etc.— E. P. BAUGH'S Patent Sec- 
tional Crushing and Grinding Mills, for reducing to pow- 
der rocks, ores, slag, bones, logwoods, all kinds of mine- 
ral gu.mo.and other tough and hard substances. For il- 
lustrated circular address BAUGH & SONS, 30 S. Dela- 
ware ave., Philadelphia. 



PARKER POWER PRESSES. 




Are what are universally known as the 

« FO WLER PRESS,' 

improved, and are without a rival as regards strength and 
durability, combined with delicacy of adjustment of the 
Punch. NOTICE is hereby given that the 

STILES POWER PRESS 

Is a direct infringement of ottr patent dated April 
17, 1855, and reissued Aug. 24, 18(i9, and all parties are 
hereby cautioned against buying or using said 
pressos without our permission. 

PARKER BROTHERS, 

West Meriden, Conn. 
New Yorl^ffice with CHAS. PAHKER, 27 Beekman st. 



Excelsior Lubricator 

For Cylinders of Engines. The most durable and best 
oiicup, manufactured by B. E. LEHMAN, Lehigh Valley 
Brass W orks, Bethlehem, Pa. Send for desc'ive circular. 



ily use— simple,cheap, reliable! Knits everything, 

I AGENTS WANTED. Circular and sample stocking FREE. 
Address HINKLEY KNITTING MACHINE CO., Bath, Me. 



$2,000 A YEAR AND EXPENSES 

To agents to sell the celebrated WILSON SEWIVG MA- 
CHINES. The best machine in the world. Stitch alike 
on both sides. First machine on trial. For further 
particulars address 

THE WILSON SEWING MACHINE CO., 
Cleveland, Ohio, Boston, Mass., or St. Louis, Mo. 



PUMPING 

And Blast Engines, 

MADE under Shaw & Justice Patents, are 
very much the Most Efficient and Economical 
in WowaNG.and by far the Cheapest Pumping Engine 
yet made, with no lubricating parts, and entirely auto- 
matic. They pump mud or sand freely, and work per 
feetly well underwater. Pumps capable of delivering 
from 10 to 10,000 gals, per minute supplied to order. Li- 
censes to build granted on very favorable terms. See 
Scientific American, July 17th. Apply to 

PHILIP S. JUSTICE. 14 N. 5th St., Philadelphia. 



THE INVENTOR'S AND MECHANIC'S 
GUIDE.— A valuable book upon Mechanics, Patents, 
and New Inventions. Containing the U.S. Patent Laws, 
Rules and Directions for doing business at the Patent 
Office ■ 112 diagrams of the best mechanical movements, 
with descriptions ; the Condensing Steam Engine, with 
engraving and description; How to Invent ; How to ob- 
tain Patents ; Hints upon the Value of Patents; How to 
sell Patents; Forms for Assignments ; Information upon 
the Kights of Inventors, Assignees and Joint Owners; 
Instructions as to Interferences, Reissues, Extensions 
Caveats, together with a great variety of useful inform a- 
Uoa in regard to patents, new inventions, and scientific 
subjects, with scientific tables, and many illustrations 
ll'8 pages. This is a most valuable work. Price only 25 
»ents. Address MffNN & CO.. 87 Park Row, N. T. 



AGENTS ! 

Mead This! 

WE WILL PAY AGENTS A SALARY 
of $30 per week and expenses, or all ow a large 
commission, to sell our new and wonderful inventions. 
Address M. WAGNER & CO., Marshall, Mich. 



ANTED — AGENTS — $75 

to $200 per month, everywhere, 
male and female.to introduce the 
GENUINE IMPROVED COM- 
MONSENSE FAMILY SEWING 
MACHINE. This Machine will stitch, hem, fell, tuck, 
quilt, cord, bind, braid, and embroider in a most superior 
manner. Price only $18. Fully warranted for five years. 
We will pay $1000 for any machine that will sew a stronger, 
more beautiful, or more elastic seam than ours. It makes 
the "Elastic Lock Stitch." Every second stitch can be cut 
and still the cloth cannot be pulled apart without tearing 
it. Wo pay Agents from $75 to $200p . rmonth and expen- 
ses, or aconnniss : on from which twice that amount can 
be made. Address SECOMB & CO., 

Pittsburgh, Pa., Boston, Mass., or St. Louis, Mo. 
CAUTION— Do not be imposed upon by other parties 
palming oil' worthless cast-iron macliines.under the same 
name, or otherwise. Ours is the only genuine and really 
practical cheap machine manufactured. 

ASIICROFT'S LOW-WATER DETECTOR 
will insure your Boiler against explosion. JOHN 
ASHCROFT, 50 John St.. New York. 16 tf 



THE NATIONAL CORN HUSKER.— A 
perfect and practical machine ; picks from the stalk 
and husks 600 bushels per day with one-horse power. 
Price $150. Liberal discount to the trade. 
JAMES A. ROBINSON, No. 164 Duane St., New York. 



WANTED— AGENTS— To sell the AMER- 
ICAN KNITTING MACHINE. Price $25. The 
simplest, cheapest, and best Knitting Machine ever in- 
vented. Will knit 20,000 stitches per minute. Liberal in- 
ducements to Agents. Address AMERICAN KNITTING 
MACHINE CO. , Boston, i lass., or St. Louis, Mo. 



FOR STEAM ENGINES, BOILERS, SAW 
Mills, Cotton Gins, address the ALBEBTSON AND 
DOUGLASS MACHINE CO., New London. Conn. 14 tf 

BENT, GOODNOW & CO., 
Boston, Mass- Agents for the sale ot Patents. FOR 
SALE— A variety or verv a aluable " Rights." Send stamp 
for THE PATENT STAR, 

Containing descriptions of each. 



RICHARDSON, MERIAM & CO., 
Manufacturers of the latest improved Patent Dan 
lels' and Woodworth Plamng Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping Ver- 
tical and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Seroll Saws, Kailway, Cut-off, and Kip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds oi Wood-working Machinery. Catalogues 
and price lisls sent on application. Manufactory, Wor- 
cester. Mads. Warehouse, i07 Liberty st.,New York. 17 ti 

r O WEB L O QMS. ^^ 

Spooling, Winding.Beaming.Dyeing, and Sizing Machines 
Self-Aetma;,Woor-Scourmg Machines, Hydra Extractors 
Also, Shafting, Pullevs, aiiU Seu-Oinng Adjusable Hans; 
ers.manuf'dbyTHOS.WOOIV-ilOOWobdst., PhiIad'a,Pa 



WOODBURY'S PATENT 

Planing and 'Matching 

and Molding Machines,Gray & Wood's Planers, Self-oiling 
Saw Arbors, and other wood working machinery. 

S. A. WOODS, ( 91 Lib 6a ty street, >*. Y.; 

Send for Circulars. (67 Sudbury street, Boston. 

WOOD WORKING MACHINES. 

Smith's Improved Woodworth Planer & Matcher, Sash 
and Door, Molding, Mortising, and Tenoning Machines, 
Scroll Saws, Saw Mills, etc., at reduced prices. Address 
CHARLES H. SMITH, 135 North 3d St., Philadelphia, Pa. 



BOIEERT "FELTING SAVES TWENTY- 
live per cent of Fuel. JOHN ASHCROFT, 

16 tf 50 John St.. New York. 




THE 



Nog. 35 and 37 Park Place, 

NEW YORK. 
This consists of a 

Peril etual Fair 

>f New Inventions and Manufac- 
i nred Articles of everv description. 

'or terms, etc., see The Wihtlock 
Exposition Recorder (specimen 

copy sent free), a Senii-Montlily jour 
naf,"$l per annum. Agents wanted. 



Bridesburg Manf'g Co. 9 

OFFICE No. 65 NORTH FRONT STREET, 
PHILADELPHIA, PA., • 
Manufacture all kinds of Cotton and Woolen Machinery 
including their new 

SELF-ACTING MULES AND LOOMS, 
Of the most approved style. Plans chawn and estimates 
furnished for factories of any size. Shafting and mill 
gearing made to order. 



STOCKS, DIES, AND SCREW PLATES 
Horton's and other Chucks. JOHN ASHCKOFT, 50 
John St., New York. 16 tf 



LATHE CHUCKS— HORTON'S PATENT 
—from 4 to 36 inchi59. Also for car wheels. Address 
E. HOKTON & SON, Windsor Locks, Conn. 



P) BALL & CO., Worcester, Mass., Maim 
\j» facturers oi Woodworth's, Daniel's, and Dimen- 
sion Planers; Molding, Matching, Tenoning, Mortising 
Shaping, and Boring Machines ; Scroll Saws, lie-Sawing, 
Hand Boring, Wood Turning Lathes and a variety ot 
other Machines for Working Wood. Also, the best Pat- 
ent Door, Hub, and Rail Car Mortising Machines in the 
world. lt^~ Send for our Illustrated Catalogue. 
RICHARD BALL. E. P. HALSTED. 

To Electro-Platers. 

BATTERIES, CHEMICALS, AND MATE- 
1 IALS, in sets or single, with books of instruction, 
manufactured and sold by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromfleld st., Boston, Mass. Illus- 
trated catalogue sent free on application. 



L.W.Pond's New Tools. 

]^TEW AND IMPROVED PATTERNS— 

JJ\ Lathes, Planers, Drills, Milling Machines, Boring 
Mills, Gear and Bolt Cutters, Punches and Shears for 

iron, n.-ii-r in 



iMWAWOOD WORKING, 

MACHINERY r 



Works at VV orccster, wa.-.. <;.Hce, l Jrt i.ii,,-. iv st , N. Y. 
S. N. HAKTWELL, General Agent. 



For Machinists 7 Tools, 

OF SUPERIOR QUALITY, WITH ALL 
Modern Improvements. Also, Improved Nut and 
Dolt Machinery. Address B. A. BELDEN & CO., 
New Haven, Conn. 



FIRST-CLASS MACHINERY, 

BUILT BY HEWES & PHILLIPS, of New- 
ark. High and Low-Pressure Steam Engines and 
Boilers, Sugar Mills, Mining Machinery, Engine and Hand 
Lathes, Drill Presses, Sharing and Slotting Machines, 
Planing and Bolt-Cutting^ Machines, Punching, Shearing, 
and Drop Presses, etc.. Railroad Car Axle Lathes, Gear 
Cutters, Shafting, Pullevs, and Hangers, and Machinists 
Tools of all kinds for sale by 

D. P. DAVIS 46 Cortlandt St., New York, 



WROUGHT-Iron Pipe for Steam, Gas, and 
Water; Brass Globe Valves and Stop Cocks, Iron 
Fittings, etc, JOHN ASHCROFT, 50 John St., N. Y. 



IRON STEAMERS, HULLS, & LIGHTERS. 
Estimates & Specifications furnished on application. 
HENRY J. DAVISON, 77 Liberty St., New York, Agent 
for Pusey, Jones & Co. 21 tf 

AIR AND WOOL FELT for sale by tn© 
square foot, or boilers covered by contract. 
HENRY J. DAVISON, 77 Liberty st., New York. 



H 



CAMDEN 

Tool and Tube Works, 

Camden, N.J. Manufacturers ot Wrought Iron Tube, 
Brass Work and Fittings, and all the most improved 
TOOLS for Screwing, Cutting, and Fitting Pipe. Screw- 
ing Machines for Pipe, of live different sizes. Pipe Tongs, 
Common and Adjustable ; Pipe Cutters, Pipe Vises, Tups, 
Reamers JJrills, Screwing Stocks, and Solid Dies.. Peace's 
Patent Screwing Stocks, with dies. No. 1 Sciews \i, %, 
X. % Pipe. Price complete, $:0. No. 'i Screws, \, l M,1K. 
2 Pipe, $20. No. 3 both screws and cuts off, iJH.3, 3^4, $65. 



PATENT RIGHTS SOLD ON COMMIS- 
SION, and Valuable Inventions intioduced by the 
most experienced Patent Salesmen in the Union. Can 
refer to over one hundred inventors for whom we have 
acted. E. E. ROBERTS & CO., 

Consulting Engineers, 15 Wall st.,New York. 



VINEGAR.— How Mado from Cider, Wine, 
Molasse.s. or Sorghum in 10 hours, without nsing 
drugs. For circulars, address F. I. SAGK, 

Vinegar Maker, Cmmwell, Conn. 

GREAT ECONOMY IN 

WATER POWER. 

LEFFEL'S 
DOUBLE TURBINE WATER 

WHETCL.— Best Wheel in Existence.— 
Manufactured bv 

JAS. LEFFEL & CO., 

at Springfield, Ohio, and New Haven 
Conn. 

New Illustrated Pamphlet or I860 sent 
free on application. 

6 losiis cow ti 

AMERICAN TINNED 
SHEET IRON. 

Coating uniformly over the entire sheet, by an entirely 
new and patented process. All sizes and gages on hand: 
and made to order. 

H. W. BUTTERWORTH & SON, 
25 eow tf 29 and 31 Haydock St., Philadelphia, Pa. 




Molding Machinery. 

T<HE MOST VALUABLE MACHINE FOR 
I Planing Irregular and Straight Work in all branches 
of WO"d-W'orkmg.is the Combination Molding and Plan 
ing Machine Co. s " Variety Molding and Planing Ma 
chine." Our improved guards make it safe to operate 
our combination collars save one hundred per cent ; and 
for planing, molding, and cutting irregular forms, our 
Machine is unsurpassed. The right to make and vend 
these Machines is owned solely by us, and we will defend 
Purchasers in case litigation is forced upon them by 
any parties pretending to own Patents on any part of our 
Varietv Machine. COMBINATION MOLDING AND 
PLANING MACHINE CO., 424 East 23d St., or Postonice 
Box 3^30 New York City. Silas M. Hamilton, Baltimore 
Samuel Leggcrt,Ne\v York. 19 tfeow 



C\ ROSVENOR'S ADJUSTABLE ^CIIICU- 

V T Ittr-Saw Uewehea-^wwt^vTri^trr^ioldih^'Maehinery 
For Information, Machines, Circulars, and Price List, ad- 
dress J. P. GROSVENOR. Lowell, Mass. 
Machines for sale at 91, and at 107, and at 109 Liberty st., 

New York. 



nnilH 22D ANNUAL EXHIBITION OF 

JL AMERICAN MANUFACTURES and the- MECHANIC 
AliT'S. under the direction of superintendence of the 
MARYLAND INSTITUTE.will be opened in its spacious 
Hall, in Baltimore, October 13th, 18(39, and continue tour 
weeks. The Hall will be ready for the reception ot 
Goods en Oct. '1th. Articles for competition and premi - 
urn must be entered not later than Oct. fith. For partic- 
ulars, address the undersigned, or JOSEPH GIBSON 

\ ■ l . i ■ ■ : i I .-;■:.:■■ . 

SAMUEL A. EWALT, Ch. Com. 



PL ATI NUM . S g stgg - 

MASON'S PAT'T FRICTION CLUTCHES 
are Manuf actured liy Volney W. Mason & Co., Prov 
idence, B, I. Agents, li. UliOOKS & CO., r'3 Ave. I), New 
York i TAPLIN, ISICE & CO., Akron, Ohio 10 tfeow 



MERRICK & SONS, 
Southwark Founder y f 

430 Washington Ave., Philadelphia, Pa., 
11 MANUFACTURE NASMYTH & DAVY 

iyjL STEAM HAMMEKS, 

CORNISH PUMPING, BLAST, HORIZON 
TAL, VERTICAL, AND OSCIL- 
LATING ENGINES. 
Gas Machinery of all descriptions. 
Sugar Itefincrics fitted up complete, with all mod 
em apparatus. 
New York office, 

62 Broadway. 

Glue & Sand Paper, 

EMERY Paper, and Emery Cloth, Curled 
Hair, Ground Flint, and Emery, Neat's-Foot Oil, 
1-eltintf for Co verinti: Pipes and Boilers. Kaw Hide cut 
to any shape. For Sale by the Manufacturers, 
BAEDEK, ADAMSON & CO., 
Philadelphia: 730 Market st. New York , 67 Beekman 
st. Boston: 18 Blackstone st. Chicago: 45 S. La Salle st 

TTTOODWORTH PLANERS— Iron Frame 
VV 18 to ;>4 inches wide. $25 to !Si50. a 
5 tf b S. C. HILLS. 12 Piatt st.,^ew York. 



w 



OODWORTH PLANER & MATCHER, 
22-in., for &J30. S. C. HILLS, 12 Piatt St., N. Y 



AMERICAN TURBINE WATER WHEEL 
Stout, Mills & Temple's Patents. 
This celebrated iron-<'ased wheel is more durable and 
economical than an. ot'.ier, and is warranted to give 
satisfaction in every case, or money refunded. For 11- 
ustj'f *ed circular address 

FULTON MANUFACTURING CO., 
_1S 2ti Fulton N.Y 

T^ W. BACON,— 

i • Consulting Engineer. 84 John st.. New Yorlt.— 
Especial attention given to Erecting Machinery, Shaft- 
ing, and Belting. The Indicator applied to Steam En- 
gines. Instruments furnished and Instruction given. 



Patent Self-Feeding hand Rip-Saw Machine 
has no equal— does the work of a men. Guaran- 
teed as represented. \VM. H. HO AG, Manufacturer, 214 
Pearl st., N. Y. P. O, Box 4,245. Agents wanted. 
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Advertisements will be admitted on this page at the rate of 
$1.00 per line. Engravings may head advertisements at 
the same rate per line, by measurement, as the letter- 
press. 



Ball,Bla,ck&Co., 

565 and 567 BROADWAY, 

MANUFACTURERS OF 

ENGLISH STERLING 

Silver Ware. 

THE FACILITIES OF BALL, BLACK & 
CO. FOR MANUFACTURING, ENABLE 
THEM TO OFFER A LARGER VARI- 
ETY OF PATTERNS, AND AT LOW- 
ER PRICES THAN ANY OTHER 
HOUSE IN THE TRADE. 



JF. WERNER, Model Maker & Machinist, 
• 62 Center 8t., New York. Working Models, Exper- 
imental Machinery.Gear Cutting^ Stud & Rivet Turning" 



LOOK HERE ! 
Best Chance ever offered ! 100 of the Most Val- 
uable and Money-making Recipes in the "WoRLD,sent 
for one dollar. AddreBB E. K. MYERS, 

Davis, StephenBon county, 111. 



SMITH &WOODS' 
Improved Invalid Bedstead, Patented Julvf>th,1869. 
Especially adapted for use in families and hoBpi tals. Pro- 
nounced by Physicians and Surgeons the best thing ever 
Been in thiB line. Scmd for descriptive circular to 

F. H. SMITH, North Hebron, N. Y. 
State and Couniy Rights for Bale. 



HIMMER'S PATENT COMBINATION 

TooKGasFitters 

Especially adapted aa-a pipe cutter.Bcraper, screw thread 
cutter, and adjustable clamp. For description of same 
see Scientific American, March lst,18G8. Patent for sale. 
Address J. H1MMEK. care of Mr. Edward Gamra, No. 
126 HeBter Bt., near Bowery. 



Quarto 



WOODWARD'S 

NATIONAL 

ARCHITECT. 

A practical work, just 
published, containing 
1000 Designs, Pl'ans,and 
Details to Working 
Scale of Country, Su- 
burban, and Village 
Houses.with Specifica- 
tions and estimate of 
PRICE Twelve Dollars, postpaid. 




iim/VMir a "D tvc f 150 Designs, %\ so, postpaid. 1 1 

WOODWARD S GEO.E.WOODWARD,Architect 



COUNTRY 

HOMES. 



191 Broadway, 
I New York. 

Send stamp for catalogue of all 
I new books on Architecture. 



PR^TS ASTRAL OIL 

.T?0& FAJHfFiTSK-ITO ci-iahge of LAMPS 
!|jra™j^-A porfectlySS^fe Illuminating Oil-Strictly 
rii^ysro Mnrtui-B.lsroCMHMcals-Willnot Explode— 
Effo-tcSt 14s degrees (being 3 JvjogrceS higher <han is 
jctra)ted ly H |f S.v.&vA&oen^noqnallBd % Bril- 
Vomi— Pa?Ka~%tlu>eelebratea^K«^. 



Box 3050. 
Send for circulars, • 



BOOT'S 

WROUGHT IRON SECTIONAL 

Safety Boiler. 

THE Position of this Boiler as absolutely 
safe from disastrous explosion, economical in fuel, 
and as a thoroughly reliable, durable, practical, and ef- 
ficient Steam Generator, is fully established, as evinced 
by the Bale of about One Hundred and Fifty Boilers, the 
sale, to many purchasers, of a second one after trial of 
the first, and by the experience of those who have used 
it. Its safety is self-evident, it not being built of any 
dangerous materials, as large wrought iron plates, con- 
taining unseen defects, nor cast iron, which cracks and 
gives way instantly, but being composed of the best 
Wrought Iron Boiler Tubes, tested to 500 lbs. pressure, 
water and steam inside of them, and having no large 
sheet iron shell to explode. Its economy of fuel, and 
many other advantages.resul ting from itssectional form, 
as lightness, low freight, facility of enlargement, etc., 
are equally evident upon examination. Its use secures 
the economy of high pressure without danger. In view 
of the thousandsof victims maimed ot murdered by all 
the common forms of boilers, no humane man can afford 
to incur the risk of usins a boiler in which such fearful 
resultB are possible. They are possible, and some- 
what probable in all Shell Boilers, the danger being 
Inherent in the large diameter, and ready to develop it- 
self, at any moment, in an explosion. Root's Safety 
Boiler offerB absolute immunity from Buch results. Send 
or Illustrated Pamphtet. Address 

ROOT STEAM ENGINE CO. 

A Boiler 
Oct. 30, 1869 



#Sec ond ave., cor. 28th st ., New York. 
120-H.P.at American Institute Fair until 



PAT. SOLID EMERY WHEELS AND OIL 
STONES, for BraBS and Iron Work, Saw Mills, and 
Edge Tools. Northampton .Emery Wheel Co.,Leed8,Mass. 

DEAD STROKE POWER HAMMERS, 
Made under Shaw & Justice PatentB, greatly Im- 
proved Model. Licenses granted to build on favorable 
terms. PHILIP 8. JUSTICE, 

42 Cliff Bt., New York.and 14 N. 5th Bt., Philadelphia. 

Gunpowder Pile Driver 

THOMAS SHAW'S PATENT. 

The Company are prepared toBell rights, furnish ma- 
chines, orcontract for Driving Piles quicker and better 
thanby any other machine. FIFTY BLOWS PER MIN- 
UTE, AND NO CRUSHING OR SHATTERING. See 
Scientific American of Aug. 14. 

GUNPOWDER PILE DRIVER CO., 

505 Minor st., Philadelphia. 



We Fit Genuine Walton Watches 

Into the hands of purchasers In any State, Territory, 
Town,Village,or Frontier Settlement, at the LoweBt New 
York Wholesale PriceB. The Express Companies take 
them from us and deliver them to the customers in any 
part of the Union, however remote. The package can be 
opened, and the watch examined, and not till then is the 
purchaser required to pay for it ; and if,on examination, 
it iB not satisfactory, there is no obligation to receive It. 
Our descriptive and illustrated Price List giveB full In- 
formation in regard to the watches.and our plan ot send- 
ing them byexpresB. Every one Bhould have a copy; 
we Bend it postpaid on application ; no return BtampB re- 
quired. When you write, please Btate that you Baw this 
in the Scientific American. HOWARD & CO., 

JewelerB and SilverBmithB.No. 619 Broadway, New York. 



Davis' Adjustable Spirit Level, 




PLUMB, AND INCLINOMETER. Unoqualed ill Ac- 
curacy, Durability, and Simplicity. It is rapidly 
superseding all other Levels. Agents wanted. Semi for 
circular. J. W. STORKS & CO. ,252 Broadway,New York. 
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W. .VANDERBILT, Consulting Engi- 
• neer & Contractor. Cor. Av. D & E.12th st.,N.Y. 



KIDDER'S PASTILES— A Sure Relief for 
ABthma. STOWELL & CO., Charlestown, MaBB. 



Oalz Tanned Belting 

Manufactured by C. W. ArnysSOl Cherry Bt., Philadelphia. 

SOLUBLE GLASS (LIQUID' SILEX), OR 
Silicate of Soda and PotaBh^Fire.Watcr, Mildew.and 
KuBt-proof , for Cementing and Painting. Manufactured 
by us from pure materials. L.& J. W. FEUCHTWANGER, 
Chemists & Drug Xmport's,55 Cedar st.,N.Y. P.O.Box 3616. 



THE BUCKEYE 

PEARL HOMINY MILL 
Is the only successful Mill in use. It Is simple, du- 
rable; has a regular feed and discharge, and can be 
worked by any Miller. HOMINY CAN BE MADE EI- 
THER FROM COMMON OR FLINT CORN. There iB 
nothing the Miller can manufacture to a better profit 
than Hominy. No. 1, capacity from 4 to 5 bushels corn 
per hour, $200. No. 2, capacity from 6 to 8 bushels corn 
per hour, $300. Send for circular. 

BALTIMORE PEARL HOMINY CO., 

Baltimore, Md. 



f'SCHLENKER 'S PATENT ■> 

BOVrCUTTER 

New Invention. Address, 
Howard Iron Works. Buffalo.N.Y. 



Reynolds* 

Turbine Water Wheels. 

No Complex, Duplex, or Triplex 
complications. All such are costly, 
perishable, eaBily clogged, inaccessi- 
ble. Mill Gearing, Shatting.and Pul- 
leys. Send for Illustrated Pamphlet. 

GEORGE TALLCOT, 
96 Liberty Bt., New York. 




THE GENUINE 

Coes Screw Wrenches, 

WITH A. G. COES* PATENT LOCK FERRULE, 

Manufactured by 

A. G. COES & CO., 

SucceBBors to L. & A. G. Coes, 

Worcester. MasB. 

ESTABLISHED IN 1839. 

PATENT IMPROVED BAND-SAW MA- 
chines manufactured and Bold by FIRST & 1 RYI- 
UIL, 175 & 177 Hester Bt., N. Y. city. We also offer Band- 
Saw Blades, imported and domestic, of the beBt qualities 
at reduced prices. Send for Circular and Price List. 




SEND FOR CIRCULARS pft^:^ffV>4fc 

***% Boston, 

^~^~ 19 DOANE ST. 
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N. F. BURNHAM'S 

NEW TURBINE 

Water Wheel 

IS acknowledged to be the sim- 
plest in construction, most durable, 
and efficient Turbine known. For Illus- 
trated and Descriptive Pamp hie t address 
N. F. BTJRNHAM, York, Pa. 



IMPORTANT SALE 

OF MACHINERY. 

THE ENTIRE STOCK OF 

MACHINERY, TOOLS, AND FIXTURES 

—OF THE LATE- 
SPENCER REPEATING RIFLE CO., 

SUFFICIENT for the manufacture of 200 guns 
per day. will be sold at public sale at the Armory of 
the Co., in CHICKEBING'S *BUILDINa, BOS TON, 

ON TUESDAY, SEPT. 28th. 

This machinery iB of the best quality and make.and con- 
sists in part of 160 Milling Machines, including a propor- 
tion of Index and Universal MillingMachineB, 50 Engine 
Lathes, 30 Hand Lathes, 15 Screw Machines (Brown & 
Sharp's), a large number of Drill Presses, Power Press, 
Drops.Trip Hammers, Barrel Machinery ofall kindB.Main 
Shat'ting,Pulleys,etc,comprising over 500 lots.all valuable. 

Catalogues will be ready the 10th of Sept., and sent by 
mail onapplication to JOHN H. WELLS, 

Agent Spencer Repeating Rifle Co.. Boston, 
or of the Auctioneers. 

SAMUEL HATCH & CO., Auctioneers, Oflice No. 3 
Morton Place, rear of 35 Milk Bt., Boston. 

INCREASE TWIST DRILLS, FLUTED 
HAND REAMERS, exact to Whitworth'B Gage, and 
lieaeh's Patent Self-centering Chuck, manufactured by 
Morse Twist Drill and Machine Co., New Bedford, Mass. 



WE PUT GENUINE 

HOW ABB WATCHES 

AND SELL NO OTHER— Into the hands 
of all respectable dealers throughout the country, 
of our own manufacture. 

All Genuine Howard Watches are marked " E. Howard 
& Co., Boston," both on the plate and dial, and none 
without such marks are genuine.whoever may Bell them. 
If you cannot find th e real H oward Watches at th e deal- 
ers, Bend to E. Howard* Co., 114 Tremont st., Boston, 
Mass., and you will be at once attended to. We have no 
connection with Howard & Co. ,619 Broadway.New York, 
as is frequently supposed. E. HOWARD & CO., 114 Tre 
emont Bt., Boston, Mass. 



CATALOGUES SENT FREE. 

MATHEMATICAL INSTRUMENTS, 112 pages. 
OPTICAL INSTBUMENTS.TlVBXZS. 
MAGIC LANTERNS and STEREO fTICONS.VKlpv. 
PHILOSOPHICAL INSTRUMENTS.Sivzges. 
JAMES W. QUEEN & CO., 

924 Chestnut St., Philadelphia, Pa 




HE BEST IS THE CHEAPEST— 4,000 sold 
_1_ thiB year. AgentB wanted everywhere. Send for 
sample stocking that no other machine can do. AddreBB 
LAMB KNITTING MACHINE M'F'G CO., 

Chieopee Falls, MaBB. 



IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' ToolB, of Superior Qual- 
ity, on hand and finishing. For sale Low. For Descrip- 
tion and Price, addreBB NEW HAVEN MANUFACTUR 
ING CO., New Haven, Conn. 5 tf os 



T7"OT?T7 —Our New Catalogue of Im- 

1* IX DjJ'J* proved STENCIL DIES. More than 

g200t"£ o5nB 



„„ is being made with them 

SPENCER & CO., Brattleboro Vt. 



THE WOODWARD STEAM-PUMP MAN- 
UFACTURING COMPANY, Manufacturers of the 
Woodward Pat. Improved Safety Steam Pump and Fire 
Engine, Steam.Water.and Gas Fittings of all kinds. AIbo, 
Dealers in Wrought-iron Pipe, Boiler Tubes.etc. Hotels, 
Churche8,Factories,& Public Buildings.Heated by Steam, 
Low Pressure. Woodward Building. 76 and 78 Center St., 
cor. of Worth st. (formerly of 77 Beekman st.) , N.Y. All 
parties are hereby cautioned against lnfringingthe Pat- 
Right of the above Pump. G. M. WOODWARD, PreB't. 



N ESTER'S COMBINED CARPENTER'S 
Tool Baves one fourth the labor at Weather Board- 
ing. Inquire of the Trade. Send stamp for circular to 
27 Park Row, New York. 




KNAPP Be CO., 

8 and 10 John St., N. Y. 



THE 



Tanite Emery Wheel. 

Does not Glaze, Gum, Heat, or Smell. AddreBB 
THE TANITE CO., 

Stroudsburg, Monroe Co., Pa. 



" MOUNT SAVAGE ', 

FIBE BBICK, 

US. GOVERNMENT STANDARD, Man- 
• ufactured exclusively by the CONSOLIDATION 
COAL CO., of Maryland, for Blasting, Puddling, Smelt- 
ing.and GlaBs Fnrnaces.and all other purposes requiring 
the BEST QUALITY. DiagramB of Shapes, and PriceB 
will be furnished bv the undersigned. Also, 

George's Creek Cumberland Coal 

By the Cara-o, from the Company's famous OCEAN 
MINES C. H. DALTON, President, 

4 Pemberton Square, Bo ston. 
JAS. S. MACKIE, Vice PreB't, 71 Broadway, New York. 
JAS. A. MILLHOLLAND, Sd Vice Pres't 

Mount Savage, Md. 



THE NOVELTY IRON WORKS— 
Foot E. 12th Bt., and 77 and 83 Liberty Bt., New York 
Manufacture the moBt approved Stationary Steam En 
gine, with Variable Cut-off, now in UBe. 
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FROM 4 to 500-H. P.,in- 
cluding celebrated Corliss 
Patent Variable Cut-off Engines, 
Slide Valve Stationary Engines, 
Portable Engines,etc. AIbo, Cir- 
cular Mulay,& Gang Saw Mills 
Sugar Cane Mills, Shafting, Pul- 
leys, etc. Wheatand Corn Mills, 
Circular Saws.Belting.etc.Send 
for Circular and Price List. 
WOOD & MANN 
STEAM ENGINE CO., 
Utica.N.Y. 



H 



liOndon 48 Cannon street. 

KOHNSTAMM, 

Manufacturer ol 

ULTRAMARINE, 



And Importer of English, French, and German Colors, 
Paints, and Artists' Materials, BronzeB. and Metals. No.3 
Tryon Row, New York, opposite City Ha\L. 



B ESTURTEOTT'S 

'-- 7 NBW "PATFA/r IMPROVED — z 

^PRESSURE BLOWERS 

MANUFACTORY & SALESROOM 

72 SUDBURY ST. BOSTON. 



Root's Wronfiht Iron Sectional 

Safety Boiler. 

fiVER 100 SOLD— TESTED TO 300 lbs., 
\f no large sheet-iron shell to explode. Economical 
and Durable. All sizes on hand. Also, Steam EngineB, 
Steam FumpB, etc. Send for Pamphlet? and Price ListB. 
JOHN B. HOOT, 
95 and 97 Liberty st., New York. 



SHINGLE AND HEADING MACHINE— 
Law'B Patent. The simplest and best in use. Shingle 
Heading and Stave JointerB, Stave CutterB, Equalizers 
Heading Turners, PlanerB, etc. Address 

TREVOR * CO.,Lockport, N. Y 



HBOARDMAN, Lancaster, Pa. — Superior 
• Patent Cork-cutting Machinery ,Hard-laid Twine, 
Cord, and Rope Machinery, with Pat. Stop & CondenBer. 



SILICATE OF SODA, IN ITS VARIOUS 
f ormB, manufactured as a specialty, by Philadelphia 
Quartz Co., 783 South 2d st., Philadelphia, Pa. 25 13 



ittiMtfjittia &&vextx$ement$. 



PP" Philadelphia Advertising Patrons, who prefer it, can 
have their orderB forwarded through T. V. Carpen 
ter, resident Agent, 1506 Poplar st. 



The Harrison Boiler. 

THIS IS THE ONLY REALLY SAFE 
BOILER in the market, and can now be furniBhed at 
a OREATLY REDUCED COST. Boilers of any Bize 
ready for delivery. For circulars, planB, etc., apply to 

HARBISON BOILER WORKS, 

Philadelphia, Pa.; J. B. Hyde, Agent, 119 Broadway, New 
1'orkjor, to JOHN A. COLEMAN, Agent, 36 Kilby st. 
Boston, Mas 8. 19 tf os 



OA SLIDE LATHES, 

Zi\J 7 Iron Planers, 5Upright Drills, 3 Bolt CutterB, 4 
Punching PresseB, 2 Compound PlanerB, 1 Atmospheric 
Hammer, 10 Milling Machines, 1 Index Milling Machine, 
60-Horse Engine, Shafting, etc., at a hargain. Address 
CHAS. H. SMITH, 135 North 3d St., Philadelphia. 



Drawing Instruments 

OP. Every Description, for Schools, Colleges, 
Civil Engineers, etc., of Brass, German Silver, and 
Swiss, Drawing Materials, Chesterman'B Steel and Metal 
lie Tiipes, Transits, Levels, etc., etc. A priced and Illus- 
trated Catalogue Bent free on application. 

"WM. T. MCALLISTER, 
728 Chestnut St., Philadelphia. 



Q A "IITQ EVERY DESCRIPTION 

H f\ VV O* Guaranteed under a forfeiture ot 
$1000, to cut the most lumber with the least expense 

Henry Disston & Son, 

PHILADELPHIA. Special attentionpaid to our newstyle 
Circular, Belt, Cross-cut, Mill, and Hack Saws. OrderB 
received from England, Ireland, and the Continent. 



Drawing Materials. 

WHATMAN'S PAPERS.— White and Yel 
low Roll Drawing Paper, 40 and 54 inches wide 
Tracing Muslin, Tracing Paper. Muslin-backed Drawing 
Paper, 40 and 54 inchesAide. Winsor & Newton's ColorB 
India ink. Faber's Drawing PencilB, etc., etc. Priced 
Catalogues sent free. JAS. V7. QUEEN & CO., 

924 Chestnut st. Philadelphia. 



WIBE BO BE, 

Manufactured by 

JOHN A. ROEBLING'S SONS, 
Trenton N. J. 
f70R Inclined Planes, Standing Ship Rigging 
X? Bridges,Ferries,Stays or GuyB on Derricks & OraneB 
Tiller RopeB, Sash Cords of Copper and Iron, Lightning 
Conductors of Copper. Special attention jiiven to hoist- 
ng rope of all kinds for Mines and Elevators. Apply for 
circular, giving price and other information. Send for 
pamphlet on Transmission of Power by Wire Ropes. 




Factory, Trenton, N.J. . ...Office, No. M Jacob St., N.Y 
B^~ Branch Office for Pacific Coast, No. 606 Front st 
San Francisco, Cal. 




will find the: 

Scientific American 

The Best Paper for Them Now Published. 

It is the most Popular Journal in the world, devoted 
Invention, Mechanics, Manufactures, Art, Science, and 
General Industry. 

THE SCIENTIFIC AMERICAN 

HaBbeen Published for nearly a quarter of a Century 
and haB a larger circulation than all other paper of its 
class in thiB country and in Europe. Every number 
illuminated with 

Superb Illustrations 

by our own artiBts, of all the best Inventions of the day 

and descriptions and illustrations of 

LEADING MANUFACTURING ESTAB- 

LISHMENTS, MACHINES, TOOLS 

AND PROCESSES. 

Inventors and Patentees 

will find in each number an official LiBt of Patents, ot 
gether with descriptions of the more important Inven- 
tions, with decisions in Patent CaseB and points of law 
affecting the rights and IntereBtB of Patentees. 

Teems of Subsceiftiou :— $3.00 a year, $1.50 for six 
months. $1 for four months. 

To clubs of ten and upward, the subscription iB only 
$2.50 per annum each. 
Specimen copieB will be sent gratis. 

MUNN &, CO., Publishers. 
3*7 Park Row, New York, 



THOSE WISH- 

ingtoBecure their rights 
by 

Letters Patent 

Are referred to an adver 
tisement on another page 

An Illustrated Pam- 
phlet containing the Pat- 
tent Laws, and full par- 
ticulars concerning the 
obtaining of Patents, will 
be mailed free onapplica- 
tion. Also, a Pamphlet 
relative to 
Foreign Patentsanditheir costfurnished free. 

MUNN & CO. Patent Solicitors, 

37 Park Row New York 
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